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Safety Precautions 


This manual includes the following symbols to indi¬ 
cate potentially dangerous conditions to the operator 
or equipment. Read the manual carefully and know 
when these conditions exist. Then take the necessary 
steps to protect personnel and the equipment. 


WARNING } This symbol is used throughout the 
text to warn of possible serious per - 
sonal injury or death . 


This symbol refers to possible 
sJ equipment damage . 

The automatic transfer switch has components with 
high voltages which present shock hazards which 
mightcauseserious personal injury ordeath. Forthis 
reason, read the following suggestions. 

Keep the automatic transfer switch cabinet closed 
and locked. Make sure only authorized personnel 
have the cabinet keys. 

Always move the operation selector switch on the 
generator set or automatic transfer switch to STOP , 


disconnect the starting batteries of the generator set, 
and remove AC line power to the automatic transfer 
switch before performing maintenance or adjust¬ 
ments (unless specified otherwise in the instruc¬ 
tions—then only using extreme caution due to danger 
of shock hazard). 

Before using the disconnect plug (if equipped) for 
de-energizing the control panel, be sure to place the 
operation selector switch on the generator set or 
automatic transfer switch to the STOP position. Neg¬ 
lect of this procedure results in set starting and ener¬ 
gization of the transfer switch generator side. 

Use rubber insulative mats placed on dry wood plat¬ 
forms over floors that are metal or concrete when 
working on any electrical equipment. Do not wear 
damp clothing (particularly wet shoes) or allow skin 
surfaces to be damp when handling electrical 
equipment. 

Jewelry is a good conductor of electricity and should 
be removed when working on the electrical equipment. 

Do not work on this equipment when mentally or 
physically fatigued. 
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General Information 


ONAN SERVICE MANUAL 

This manual contains operation descriptions of typi¬ 
cal OT transfer switches, modifications, adjustments, 
and troubleshooting procedures. Whenever trouble¬ 
shooting or planning a repair for an OT automatic 
transfer switch, remember the generator set, auto¬ 
matic transfer switch and commercial power source 
are all interdependent. Decide which is the source of 
the problem and then repair using necessary and 
normal safety precautions. 

The service manual contains operation descriptions 
of typical OT automatic transfer switches, and modi¬ 
fications, adjustments, and toubleshooting proce¬ 
dures. Non-automatic OT transfer switches do not 
have a control system as do the automatic transfer 
switches. Because of this, use only the Transfer 
Switch section for service information on these 
models. 


MODEL NUMBER SYSTEM 

Following is a typical model number with explana¬ 
tions of the different parts. 



4. Transfer Switch and Cabinet Combinations 

All transfer switches below are mechanically- 
held both sides and have manual operators. 

D—two auxiliary contacts on each side, NEMA 1 
cabinet 

H—Two auxiliary contacts on each side, open 
construction model 

K—One auxiliary contact on each side, 
programmed transition, NEMA 1 cabinet 

L—One auxiliary contact on each side, 
programmed transition, open construction 
M—Two auxiliary contacts on each side, NEMA 1 
cabinet, dust-proofed 

N—One auxiliary contact on each side, 
programmed transition, NEMA 1 cabinet, 
dust-proofed 

P—One auxiliary contact on each side, programmed 
transition, rainproof cabinet 

R—Programmed transition, NEMA 1 cabinet 
S—Programmed transition, open construction 

5. Current Rating (amperes) 

6. Voltage Code 

3 —120/240,1-phase, 3-wire 

4 —120/208, 3-phase, 4-wire 
4X—277/480, 3-phase, 4-wire 
5D—120/240, 3-phase, 4-wire delta 
7 —220/380, 3-phase, 4-wire 
9X—347/600, 3-phase, 4-wire 


1. Series Identification Voltage code with prefix “5” indicates 50 hertz (e.g. 53 indi- 

2. Transfer Switch Type cates 50 hertz, 120/240 volts, 1 -phase, 3-wire). 

U-2-or 3-pole transfer switch 
N-2-or 3-pole transfer switch with over-lap 
switched neutral 
S—Special or CSA Approved 

3. Starting Circuit 

C—2-wire, 24-volt 
D—2-wire, 12-volt 
E—3-wire, 12-volt 
A—Non-automatic 

B—No Starting circuit, utility-to-utility model. 
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7. CONTROL ACCESSORY GROUP 

7A. SOLID-STATE, MODULAR CONTROL PANELS 

(GROUPS 10-17, 20-25, AND 99) 


ACCESSORY 

GROUP 

10 20 

11 2 1 

12 22 

13 23 

14 24 

15 25 

16 

17 

99* 

Normal-Test Switch 

X 

X 

X 

X 

X 

X 

X 

X 


With Load-Without Load Selector Switch 

X 

X 

X 

X 

X 

X 




Start-Stop Time Delay 

p 

X 

X 

X 

X 

p 


X** 


Transfer-Retransfer Time Delay 

p 

p 

X 

X 

X 

X 

X 

X 


Cranking Limiter (OT-E only) 

X 

X 

X 

X 

X 

X 


X** 


Preheat Time Delay (OT-E only) 

W 

w 

w 

w 

w 

p 


w** 


Undervoltage Sensor (1 per phase on 
normal side) 

X 

X 

X 

X 

X 

X 

X 



Undervoltage Sensor (1 for normal side) 








X 


Undervoltage Sensor (1 for emergency side) 

X 

X 

X 

X 

X 

X 

X 

X 


Overvoltage Sensor (1 per phase) 

w 

w 

w 

w 

X 

p 




Overvoltage Sensor (1 per side) 








w 


Frequency Sensor (1 per side) 








w 


Battery Charger Module 


X 

X 

X 

X 

p 




Battery Voltage Sensor Module 

w 

w 

w 

w 

X 

p 




Exerciser Clock 


w 

X 

X 

X 

w 




Time Switch (168-hour) 








X 


No Control Panel (non-automatic models*) 









X 


* Non-automatic does not have control accessory panel. 
** One per generator set. 

X = Supplied standard. 

P = Plug-in module package available. 

W = Wire-in package available. 


7B. RELAY TYPE CONTROL PANELS 

(GROUPS 51-55) 


ACCESSORY 

GROUP 

51 

52 

53 

54 

55 

Normal-Test Switch 

X 

X 

X 

X 

X 

Start Time Delay 

w 

w 

w 

X 

X 

Transfer Time Delay 

w 

w 

w 

w 

X 

Retransfer Time Delay 

w 

X 

X 

X 

X 

Stop Time Delay 

w 

w 

w 

w 

X 

Cranking Limiter (OT-E only) 

X 

X 

X 

X 

X 

Exerciser Clock 

w 

w 

X 

X 

X 

Preheat Time Delay (OT-E only) 

w 

w 

w 

w 

w 

Undervoltage Sensor (line) 

w 

w 

w 

w 

w 

Undervoltage Sensor (gen) 

w 

w 

w 

w 

w 

Overvoltage Sensor (line) 

w 

w 

w 

w 

w 

Overvoltage Sensor (gen) 

w 

w 

w 

w 

w 

Battery Charger - 2 Amp SCR Float 

w 

w 

w 

w 

w 

Battery Charger - 50 to 300 ma Trickle 

w 

w 

w 

w 

w 


= Supplied standard. 

= Wire-in package available. 
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8. Meter-Lamp Combination: 


Accessory 

Group 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Charge Ammeter 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 






Overcrank Lamp (OT-E only) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 




Normal-Emergency Lamps 

w 

X 

w 

X 

w 

X 

w 

X 

w 

X 

w 

X 


X 


X 


X 

X 


X 

Battery Voltage Lamps 



X 

X 



X 

X 



X 

X 



X 

X 






AC Voltmeter 





X 

X 

X 

X 

X 

X 

X 

X 










Frequency Meter 









X 

X 

X 

X 










Running Time Meter 









X 

X 

X 

X 

X 

X 

X 

X 






Emergency-Remote- 
Normal Selector Switch 





















X 

Gen #1 Overcrank, 

Gen #2 Overcrank Lamps 




















X 


Gen #1 Running, 

Gen #2 Running Lamps 




















X 


Gen #1 Overloaded, 

Gen #2 Overloaded Lamps 




















X 



= Supplied standard. 

= Wire-in package available. 


9. Specification Letter: Advances with production modification. 
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Operation Description 


The detailed operation description following is 
intended only as an aid in understanding and servic¬ 
ing the automatic transfer switch. For example, if 
after using the OT troubleshooting in the back part of 
the service manual, you can follow a particular part of 
the operation description to understand why or how 
such a problem occurred. 

The service manual gives two operation descriptions, 
one for an OT with a solid-state, modular type control 
accessory panel (control panel groups10through15 
and 20 through 25) and one for an OT with a relay- 
type control accessory panel (control panel groups 
51 through 55). The descriptions apply to typical 
models and might not directly relate to the model you 
are servicing. 


Wiring diagams referenced in the operation descrip¬ 
tion appear at the end of this section. Note each one 
has three parts: a pictorial wiring diagram, a sche¬ 
matic, and a parts list. 

Most model OT automatic transfer switches use three 
schematic wiring diagrams. One diagram covers the 
meter-lamp panel portion, one covers the control 
accessory panel portion, and one covers the transfer 
switch-cabinet portion. If you wish to follow the 
schematic wiring diagram as you read the operation 
description, you will have to use and follow all three 
schematic wiring diagrams referenced in the text. 
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OTs WITH CONTROL ACCESSORY GROUPS 10-15 AND 20-25 


NORMAL OPERATION 

Under normal conditions, the normal commercial line 
supplies power to the load from normal lines A, B, and 
C, and through the normal-side contacts shown in 
schematic 626-0375. Linear motor Ml is originally 
energized from normal line A, closed K1 contacts (7- 
8), TB31-2, disconnect switch SI, CB1, motor Ml 
windings, normally-open limit switch S2 contacts, 
TB31-1, K1 contacts (3-4), to normal line B. Once the 
transfer switch is picked up by the normal line side, it 
is mechanically held in that position and limit switch 
S2 normally-closed, held-open contacts disconnect 
power from motor Ml. 

In the normal position, S2 switch contacts are closed 
to light the normal lamp DS11 through a circuit 
completed from normal line B, contacts K1 (3-4), 
TB31-1, S2 switch contacts, TB31-5, TB7-10 (drawing 
626-0364), through transformer Til primary win¬ 
dings, TB7-11 (drawing 626-0375), to normal line A. 
The primary of Til (drawing 626-0364) induces a 
voltage in the secondary windingsto light‘‘NORMAL” 
lamp DS11 on the meter-lamp panel. 

BATTERY CHARGING 

Transfer switch normal lines A and B feed receptacle 
terminals X and Y (drawing 626-0375) and disconnect 
plug PI terminals X and Y (drawing 626-0445) to 
energize battery charger transformer T1 through fuse 
FI. Transformer T1 has three secondary terminals, 
XI, X2 and X3. Terminals XI and X2 supply ap¬ 
proximately 20 volts output for 12-volt battery charg¬ 
ing. Terminals XI and X3 supply approximately 40 
volts output for 24-volt battery charging. 

For 12-volt battery charging, transformerterminal T1- 
X2 connects to resistor R1-2, and transformer T1-X1 
connects to terminal 15 of battery charger plug-in 
module 6. Resistorterminal R1-1 connects to terminal 
21 of battery charger module 6 to complete the 
battery charger input circuit. The battery charger 
rectifies the AC power to produce DC power and 
regulates it to float-charge the battery. 

Positive output terminal 2 on module 6 supplies 
charging current through TB6-2 (drawing 626-0375), 
TB7-2 (drawing 626-0364) through the ammeter Mil, 
TB7-1 (drawing 626-0375), TB6-1 (drawing 626-0445) 
to the B+ terminal on TB1 which connects to the 
positive terminal of the battery. Terminal 4 of plug-in 
module 6 connects to the ground terminal which in 
turn connects to the negative terminal of the battery. 
This battery charging module 6 has a rated output of 2 
amperes maximum and is voltage regulated to float- 
charge the battery continuously without battery 
damage. 

POWER OUTAGE 

When a power outage occurs (commercial power 


source), primary voltage to transformers T2, T4 and 
T5, supplied from lines A, B and C through terminals 
X, Y, and Z of the disconnect plug (drawing 626-0375), 
disappears. Secondary transformer voltages also go 
to zero (drawing 626-0445). With zero input voltageto 
voltage sensor modules 1, 2, and 3, voltage sensor 
contacts 8-10 open to de-energize line interposing 
relay K3. Contacts K3 (1-7) close to connect battery 
positive from the B+ terminal (TB1-B+) through 
voltage module5 (18-16), through K3 (1-7) to terminal 
9 of the start-stop time delay module 7. After a time 
delay, module 7 energizes relay K7 through start 
suppressor control 21 (16-20) and module 7 (21-2). 
Relay K7 (4-7) contacts close to connect B+ from TB1 
B+ to the remote terminal TB1-RMT. 


Two-Wire Starting 

The B+ signal on the remote terminal (RMT) signals 
the generator set to start. 

Three-Wire Starting 

The B+ signal on the remote terminal feeds terminal 
10 on the 2 to 3 wire start converter plug-in module 9. 
With battery positive on terminal 10, module 9 closes 
the circuit between terminals 15 and 4 grounding 
output terminal 3. It also opens the generator set stop 
circuit by removing ground from TB1-2. The 
generator starts and runs. 


Whenever the generator set operates, it energizes the 
running time meter on the meter-lamp panel. 
Generator line A (drawing 626-0375) supplies power 
through terminal TB7-6 (drawing 626-0364) and to 
running time meter M12-1. Generator line B (drawing 
626-0375) supplies power through TB7-7 (drawing 
626-0364) and to Ml2-2 to complete the circuit. 

As the generator reaches rated speed, generator 
output voltage to transfer switch emergency ter¬ 
minals A and B (drawing 626-0375) through TB7-6 
and -7 (drawing 626-0445) energizes the primary of 
step-down transformer T3. Transformer T3 terminals 
XI and X2 feed a nominal 40 volts into generator 
voltage sensor module 4 terminals 12 and 15. When 
this output voltage exceeds the set point of the 
voltage sensor module 4, module 4 contacts (8-10) 
close the circuit through generator interposing relay 
K4 coil to terminal 12 of transfer time delay module 8. 
Battery positive voltage feeds through terminals 16 
and 18 of the voltage regulator module 5 to module 8 
terminal 21. Module 8 delays closing of thesolid state 
switch 8 (12-21) to energize relay K4. Once the time 
delay has completed, relay K4 energizes to close the 
circuit from generator line A through TB7-6 (drawing 
626-0375), TB6-6 (drawing 626-0445), K4 (4-7), K3 (2- 
8), TB6-8, TB7-8 (drawing 626-0375), interposing 
relay K1, and to emergency line B. Interposing relay 
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K1 is energized to open its normally-closed K1 
contacts (3-4, 7-8) and close its normally-open K1 
contacts (1-2, 5-6). 

This connects generator powerfrom emergency lines 
A and B, through the closed K1 contacts, actuator 
switch Si, switch S5 closed contacts, and through 
circuit breaker CB1 to the Ml windings. The linear 
actuator Ml operates to disconnect the load from the 
normal side and connect the load to the emergency 
side. 

Normally-open S5 contacts close to complete a 
circuit from emergency line B, contacts K1 (1-2), 
TB31-3, TB31-6, to TB7-12 (drawing 626-0364), T12-7 
(COM), through T12 primary, to TB7-8, TB6-8 (draw¬ 
ing 626-0445), contacts K3 (2-8), K4 (4-7), TB6-6, 
TB7-6 (drawing 626-0375), and to emergency line A. 
The primary of T12 (drawing 626-0364) induces a 
voltage in the secondary windings to light the 
“EMERGENCY” lamp DS12on the meter-lamp panel. 

Both the red emergency lamp and green normal lamp are 56-volt 
lamps operating on 40 volts. 

Momentary Power Outage 

A very short duration power outage or dip of normal 
line voltage can drop out line interposing relay K3 
(drawing 626-0445). Contacts K3 (1-7) close to signal 
the start-stop time delay module 7 to start timing. 
However, if the voltage dip or power outage is shorter 
than the time delay and the start-up time of the 
generator set, normally-closed contacts K4 (2-8) will 
bypass any time delay in retransfer to re-energize 
relay K3 through the voltage sensors to keep the load 
on the normal line. Contacts K3 (1-7) open to reset the 
start-stop time delay. 

AREA PROTECTION 

Onan automatic transfer switches have provisions for 
connecting area protection equipment. The normally 
closed output terminal of the area protection equip¬ 
ment connects to TB1-4 and -5 (drawing 626-0445). A 
jumper between TB1-4 and -5 must be removed 
during wiring connections before the protection 
equipment will operate the circuit. 

The area protection equipment opens the circuit 
between TB1-4 and -5 which removes the AC input 
voltage from voltage sensor module 1 (12-15). 
Voltage sensor module 1 opens the circuit through 
contacts (8-10). Line interposing relay K3 is de¬ 
energized as described under Power Outage. 

When the area protection equipment closes the 
circuit between TB1-4 and -5 (drawing 626-0445) 
again, the voltage sensor module 1 closes a circuit 
through terminals 8 and 10 to pick up line interposing 
relay K3 again as described in Restoration of Normal 
Line. 

RESTORATION OF NORMAL LINE 

When the normal line voltage returns, it energizes 


step-down transformers T2, T4, and T5 (drawing 626- 
0445). Transformer output voltage from terminals XI 
and X2 feeds voltage sensor modules 1, 2, and 3. 

Modules 1,2, and 3 contacts (8-10) close to complete 
the circuit from ground to relay K3 and to transfer- 
retransfer time delay module 8 terminal 8. Module 8 
starts timing because it already has battery positive 
from auto-manual switch S3, contacts K6 (1-7), 
voltage module 5 (4-8), switch SI (2-3), and terminal 
TB1-B+. When the time delay ends, module 8 con¬ 
nects B+ from terminal 2 to terminal 6 to pick up relay 
K3. Normally-closed contacts K3 (1-7) open to 
remove battery positive from the start-stop time delay 
module 7. Module 7 initiates the stop time delay. 
Contacts K3 (2-8) open to break a circuit through 
TB6-8 and TB7-8 (drawing 626-0445) to de-energize 
transfer switch interposing relay K1 (drawing 626- 
0375). Normally-open K1 contacts on the emergency 
side open, normally-closed K1 contacts on the nor¬ 
mal side close to connect the normal power lines A 
and B to the linear motor Ml windings throughTB31- 
1 and -2. Linear motor Ml opens the emergency-side 
contacts and closes the normal-side contacts to 
connect the load to the normal source. The 
mechanical interlock latches over center to hold the 
contacts closed. Limit switch S2 contacts open to 
remove power from motor Ml. 

The generator set continues to run until the start-stop 
time delay module 7 (drawing 626-0445) times out to 
de-energize start relay K7. K7 contacts (4-7) open to 
remove B+ from the remote (RMT) line to stop the 
generator set for two-wire start generator sets. For a 
three-wire start generator set, 2 to 3 wire converter 
module 9 removes ground from TB1 terminal 3 and 
puts ground on TB1 terminal 2 to stop the generator 
set. 

SIMULATION OF POWER OUTAGE 

To ensure that the equipment is ready to perform if a 
power outage occurs, theoperatorshould periodical¬ 
ly simulate a power outage. The Onan automatic 
transfer switch has two switches to provide a choice 
of testing or exercising the generator set with load or 
without load. 

Without Load 

To test the generator set without load, place selector 
switch S2 in the WITHOUT LOAD (closed) position 
(drawing 626-0445). Then place the test transfer 
switch SI in the TEST position. Battery positive 
connected through test switch SI (1-2) and selector 
switch S2 (2-3) to the remote (RMT) line signals the 
generator set to start and run unloaded. To stop the 
generator set, return the test switch to the NORMAL 
position. 

With Load 

To test the generator set under actual operating 
conditions, set selector switch S2to the WITH LOAD 
(open) position. Then movethetesttransferswitch SI 



from NORMAL position to TEST position. Relay 
contacts K3 (1-7) close to energize start-stop time 
delay module 7. After the time delay ends, module 7 
closes contacts (2-21) to energize relay K7. Contacts 
K7 (4-7) close to connect B+ to the remote terminal 
(TB1-RMT) which initiates engine cranking. 

As the generator comes up to speed, generator output 
voltage to transfer switch emergency terminals A and 
B (drawing 626-0375) through TB7-6 and -7 (drawing 
626-0445) energizes the primary of step-down 
transformer T3. Transformer T3 terminals XI and X2 
feed a nominal 40 volts into generator voltage sensor 
module 4 terminals 12 and 15. When this output 
voltage exceeds the set point of the voltage sensor 
module 4, module 4 contacts (8-10) close the circuit 
through generator interposing relay K4 coil to ter¬ 
minal 12 of transfer time delay module 8. Battery 
positive voltage feeds through terminals 16 and 18 of 
the voltage regulator module 5 to module 8 terminal 
21. Module 8 delays closing of the solid state switch 8 
(12-21) to energize relay K4. Once the time delay has 
completed, relay K4 energizes to close the circuit 
from generator line A through TB7-6 (drawing 626- 
0375), TB6-6 (drawing 626-0445), K4 (4-7), K3 (2-8), 
TB6-8, TB7-8 (drawing 626-0375), interposing relay 
K1 to emergency line B. Interposing relay K1 is 
energized to open its normally-closed K1 contacts (3- 
4, 7-8) and close its norm ally-open K1 contacts (1-2, 
5-6). 

This connects generator powerfrom emergency lines 
A and B, through the closed K1 contacts, actuator 
switch SI, switch S5 closed contacts, and circuit 
breaker CB1 to the Ml windings. The linear actuator 
Ml operates to disconnect the load from the normal 
side and connect the load to the emergency side. 

To end the test and retransfer the load back to the 
normal line, move test switch SI to NORMAL (draw¬ 
ing 626-0445). This connects battery positive from 
TB1-B+, SI (2-3), Ml (4-5), A5 (4-8), contacts K6 (1-7), 
switch S3 (1-2), to transfer-retransfer time delay 8 
terminal 2. Module starts timing because it already 
has battery negative from modules 1, 2, and 3 
contacts (8-10). When the time delay ends, module 8 
connects B+ from terminal 2 to terminal 6 to pick up 
relay K3. Normally-closed contacts K3 (1-7) open to 
remove battery positive from the start-stop time delay 
module 7. Module 7 initiates the stop time delay. 
Contacts K3 (2-8) open to break a circuit through 
TB6-8 and TB7-8 (drawing 626-0445) to de-energize 
transfer switch interposing relay K1 (drawing 626- 
0375). Normally-open K1 contacts on the emergency 
side open. Normally-closed K1 contacts on the 
normal side close to connect the normal power I ines A 
and Btothe linear motor Ml windings throughTB31- 
1 and-2. Linear motor Ml opens the emergency-side 
contacts and closes the normal-side contacts to 
connect the load to the normal source. The 
mechanical interlock latches over center to hold the 
contacts closed. Limit switch S2 contacts open to 
remove power from motor Ml. 

The generator set continues to run until the start-stop 


time delay module 7 (drawing 626-0445) times out to 
de-energize start relay K7. K7 contacts (4-7) open to 
remove B+ from the remote (RMT) line to stop the 
generator set for two-wire start generator sets. For a 
three-wire start generator set, 2 to 3 wire converter 
module 9 removes ground from TB1 terminal 3 and 
puts ground on TB1 terminal 2 to stop the generator 
set. 

EXERCISER CLOCK 

The exerciser clock starts and stops the generator set 
automatically for periodic test operations. Drawing 
626-0445 shows the exerciser clock Ml motor circuit 
connected to step-down transformer T1 terminals X4 
and X5. Transformer T1 primary connects to the 
normal side of the transfer switch through disconnect 
plug terminals X and Y. 

The exerciser clock cam-operated switch contacts MI- 
3, -4 and -5 connect to test transfer switch SI and 
selector switch S2. The Ml switch contacts are shown 
in the normal position with the contacts (3-5) open and 
contacts (4-5) closed. After the operator selects the 
mode, the exerciser clock automatically exercises the 
generator set. 

Exercise Without Load 

With switch S2 in the WITHOUT LOAD (closed) 
position, the exerciser clock contacts Ml (3-5) close to 
complete the circuit from B+ through switch contacts 
SI (2-3), Ml (3-5), S2 (2-3) to the remote (RMT) 
terminal. The generator set starts and runs as previous¬ 
ly described under SIMULATION OF POWER OUT¬ 
AGE (WITHOUT LOAD) until the exerciser clock 
contacts Ml (3-5) open at the end of the exercise 
period. 

Exercise With Load 

With selector switch S2 in the WITH LOAD (open) 
position, exerciser clock contacts Ml (4-5) open the 
circuit to remove battery positive from line interposing 
relay K3. Relay K3dropsoutthesameasitdoesifthere 
is a power outage and the generator set starts and runs 
as long as the exerciser clock contact remains open. 

Preheat Time Delay 

The preheat time delay is optional on OT-E automatic 
transfer switches. It provides time for operation of the 
diesel engine glow plugs before remote signal for 
engine cranking. 

Relay K7 is energized by receiving battery positive 
through start-stop time delay module 7, the start 
suppressor control 21, voltage module 5 (16-18), and 
from TB1-B+ (drawing 626-0445). Contacts K7 (4-7) 
close to connect battery positive to TB1-RMT and to 
the 2 to 3 wire converter module 9. Module 9 connects 
ground to preheat time delay module 16 (terminal 5). 
Module 16 grounds TB1-H to complete the preheat 
circuit and grounds terminal 14 of module 9 to inhibit 
cranking during the preheat circuit period. 

When the preheat time delay has ended, module 16 
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removes the inhibit ground circuit from module 9 
(terminal 14). Module 9 connects battery ground to 
TB1-3 (start circuit) and removes ground from TB1-2 
(stop circuit). The generator set starts and runs. 

As the generator comes up to speed, voltage sensor 
module 4 senses generator output and closes a circuit 
to 2 to 3 wire converter module 9 (terminals 8 and 9). 
Module 9 removes ground from TB1-3 to stop crank¬ 
ing. Module 4 also completes ground to terminal 9 of 
preheat time delay module and opens the preheat 
circuit. 

PUSH TO RETRANSFER AND SELECTOR 
SWITCHES 

Some automatic transfer switch installations require 
that the generator set continue to supply power until a 
retransfer signal is manually initiated after restoration 
of normal power. Some installations also require a 
selector switch for choice of automatic retransfer or 
manually-initiated retransfer through a push-to- 
retransfer switch. Drawing 626-0445 shows both the 
manual-auto selector switch S3 and push-to-retransfer 
switch S4. 

Manual Retransfer 

With S3 selector switch in MANUAL position, relays K3 
and K5 drop out on a voltage dip or a commercial 
power outage to initiate generator set starting. If the 
normal line restores voltage before the generator set 
can build up voltage, normally-closed contacts K4 (2- 
8) will again energize relay K3 to keep the load on the 
line. 

Ifthe poweroutage continues, voltage sensor module 4 
energizes relay K4 through bypass module 8 contacts 
(12-21). Relay contacts K4 (2-8) open and contacts K5 
(4-7) remain open to prevent K3 from picking up on 
normal power restoration. 

To initiate a retransfer on normal power restoration, 
the operator must push retransfer switch S4 bypassing 
contacts K5 (6-9) to energize retransfer relay K5 
through the voltage sensors. Contacts K5 (6-9) closeto 
“seal in” relay K5. Contacts K5 (4-7) close to energize 
relay K3 through automatic-manual switch contacts S3 
(2-3) and voltage sensor modules 1, 2, and 3. Relay 
contacts K3 (2-8) open and contacts K3 (6-9) close to 
transfer the load from the generator set to the normal 
line. See Restoration of Normal Line. Contacts K3 (1-7) 
open to initiate the stop time delay. 

Automatic Position 

With automatic-manual transfer selector switch S3 in 
the AUTOMATIC position, relay K3 will pick up on 
normal power restoration through switch contacts S3 
(1-2), module 8 terminals 2 and 6, and voltage sensor 
modules 1,2, and 3. Relay K3 picks up to open K3 (2-8) 
and close K3 (6-9) to transfer the load from the 
generator set to the normal line. See Restoration of 
Normal Line. Contacts K3 (1-7) open to initiate stop¬ 
ping of the generator set. 

AC OVERVOLTAGE SENSOR 

Overvoltage sensors monitor the commercial line and 


start the generator set in case the commercial line 
exceeds the set voltage. Drawing 626-0445 shows th ree 
voltage sensor modules 13, 14 and 15 monitoring a 
three-phase system. The solid state switches of all 
three voltage sensors connect in parallel so that if any 
one line voltage exceeds the voltage setting, the 
voltage sensor will close its circuit between terminals 
(8-10) to energize overvoltage relay K6. Contacts K6 
(1-7) open to drop relay K3 and contacts K3 (1-7) close 
to energize the start-stop time delay module 7. Time 
delay module 7 contacts (2-21) close to energize start 
relay K7. Contacts K7 (4-7) close to energize the 
remote (RMT) line and start the generator set. When 
the generator set comes up to speed and voltage, relay 
K4 closes contacts K4 (4-7) to energize relay K1 
through contacts K3 (2-8), TB6-8 (drawing 626-0375), 
and TB7-8. Relay contacts K1 (1-2) and K1 (5-6) close 
to connect emergency lines A and Bto linear motor Ml 
through TB31-2 and TB31-3, transferring the load from 
the normal linetothegeneratorset. See Power Outage. 

When the commercial line voltage returns to normal, 
the voltage sensor opens the circuit between terminals 
(8-10) to drop relay K6 (drawing 626-0445). Contacts 
K6 (1-7) close again to allow relay K3 to be energized 
through plug-in module 8 and the undervoltage sen¬ 
sors. See Restoration of Normal Line. 

BATTERY VOLTAGE SENSOR 

The battery voltage sensor module 10 monitors the 
battery charging system. If the battery charger exceeds 
a safe float voltage, the high battery voltage lamp DS14 
lights. If the battery float charger fails to charge, low 
battery voltage lamp DS13 lights. 

Drawing 626-0445 shows module 10 terminal 12 
connected to ground and terminal 19 connected to 
battery positive. If the battery charger exceeds the 
high battery voltage sensor setting, the sensor lights 
the high battery voltage lamp DS14 through a circuit 
from module 10 contact 21, TB6-3 (drawing 626- 
0375),TB7-3 (drawing 626-0364), DS14, TB7-5 (draw¬ 
ing 626-0375), TB6-5 to ground. Contacts connected 
to TB2 terminals 1 and 2 close (drawing 626-0445). 
Contacts connected to TB2 terminals 2 and 3 open. If 
the battery charger has failed to charge, battery 
voltage will drop below the battery voltage sensor 
setting and light the low battery voltage lamp DS13 
through a circuit from module 10 contact 17, TB6-4 
(drawing 626-0375), TB7-4 (drawing 626-0364), 
DS13, TB7-5 (drawing 626-0375), and TB6-5 to 
ground. The battery voltage sensor closes the con¬ 
tacts connected to TB2 terminals 4 and 5 (drawing 
626-0445) and opens the contacts connected to TB2 
terminals 5 and 6 to indicate a low battery voltage 
condition. 

AUXILIARY CONTACTS 

Small switches mounted on the normal and emergency 
side of the transfer switch provide dry contacts for 
external alarm or control circuits (drawing 626-0375). 
Each switch has one normally-open contact and one 
normally-closed contact. 
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OTs WITH CONTROL ACCESSORY GROUPS 51-55 


NORMAL OPERATION 

Under normal conditions, the normal power source 
supplies power to the load from normal lines A, B, and 
C, and through the normal-side contacts shown in 
schematic 626-0375. Linear motor Ml is originally 
energized from normal line A, closed K1 contacts (7- 
8), TB31-2, disconnect switch SI, CB1, motor Ml 
windings, normally-open limit switch S2, TB31-1, 
contacts K1 (3-4), to normal line B. Once the transfer 
switch is picked up by the normal line side, it is 
mechanically held in that position and limit switch S2 
normally-closed, held-open contacts disconnect 
power from motor Ml. 

In the normal position, S2 switch contacts are closed 
to light the normal lamp DS11 through a circuit 
completed from normal line B, contacts K1 (3-4), 
TB31-1, switch S2, TB31-5, TB7-10 (drawing 626- 
0364), through transformer Til primary windings, 
TB7-11 (drawing 626-0375), to normal line A. The 
primary of T11 (drawing 626-0364) induces a voltage 
in the secondary windings to light “NORMAL” lamp 
DS11 on the meter-lamp panel. 

POWER OUTAGE 

When a power outage occurs to the normal power 
source, the voltage from lines A, B, and C (drawing 
626-0375), through disconnect plug terminals X, Y, 
and Z disappears (drawing 626-0075). Relay K6 is de¬ 
energized and contacts K6 (3-5) open to de-energize 
line interposing relay K3 and start time delay relay K7. 


Two-Wire Starting 

Start time delay relay K7 begins its time delay. When 
the time delay ends, contacts K7 (1-5) close to 
connect battery positive from TB1-B+, through selec¬ 
tor switch S2 (1-2), to the remote start terminal TB1- 
RMT. The generator set cranks and runs. 

Three-Wire Starting 

Start time delay relay K7 (drawing 626-0175) begins 
its time delay. When the time delay ends, contacts K7 
(1-5) close to connect battery negative from TB1-1, 
through selector switch contacts S2 (1-5), Ml (4-5), 
K7 (1-5), K4 (2-1), K5 (1-2), to TB1-H andTB1-3. The 
generator set cranks and runs. 


Whenever the generator set operates, it energizes the 
running time meter on the meter-lamp panel. 
Generator line A (drawing 626-0375) supplies power 
through terminal TB7-6 (drawing 626-0364) and to 
running time meter Ml 2-1. Generator line B (drawing 
626-0375) supplies power through TB7-7 (drawing 
626-0364) and to Ml2-2 to complete the circuit. 

As the generator comes up to speed, generator 
output completes a circuit from emergency line A 


(drawing 626-0375), TB7-6, TB6-6 ^drawing 626- 
0075), TB6-11, TB6-12, relay K4, resistor R4, TB6-7, 
TB7-7 (drawing 626-0375), to generator line B. Relay 
K4 is energized (drawing 626-0075) to close contacts 
K4 (3-4) and open contacts K4 (1-2) and K4 (5-6). 

A circuit is now complete from TB6-6, through 
contacts K4 (3-4), transfer time delay K13, TB6-7 
(drawing 626-0375), to emergency line B. Transfer 
time delay K13 is energized and starts its time delay 
cycle (drawing 626-0075). When the time delay ends, 
contacts K13 (1-5) close to complete a circuit th rough 
normally-closed K3 contacts (1-3), TB6-8, TB7-8 
(drawing 626-0375), relay K1, and emergency line B. 
Interposing relay K1 is energized to open contacts K1 
(3-4) and K1 (7-8), and to close contacts K1 (1-2) and 
K1 (5-6). This completes a circuit from emergency 
line A, through K1 contacts (5-6), TB31-2, actuator 
switch SI, CB1, linear motor Ml windings, closed S5 
switch contacts, TB31-3, closed K1 contacts (1-2), 
and to emergency line B. LinearmotorMI operatesto 
disconnect load from the normal side and connect the 
load to the emergency side. 

Normally-open S5 contacts close to complete a 
circuit from emergency line B, contacts K1 (1-2), 
TB31-3, S5 contacts, TB31-6, TB7-12 (drawing 626- 
0364), through the primary of transformer T12, TB7-8 
(drawing 626-0375), TB6-8 (drawing 626-0075), con¬ 
tacts K3 (1-2), K13 (1-5), contacts K4 (3-4),TB6-6, 
TB7-6 (drawing 626-0375), to emergency line A. This 
circuit through T12 primary windings (drawing 626- 
0364) induces a voltage in the secondary windings to 
light “EMERGENCY” lamp DS12. 

AREA PROTECTION 

Onan automatic transfer switches have provisions for 
connecting area protection equipment. The 
normally-closed output terminal of the area protec¬ 
tion equipment connects to terminals TB1-4 and -5 
(see drawing 626-0075). A jumper between these two 
terminals must be removed before the protection 
equipment will operate the circuit. 

The area protection equipment opens the circuit 
between TB1-4 and-5 which removes AC input voltage 
from relays K3 and K7. Relays K3 and K7 are de¬ 
energized as described under Power Outage. 

When area protection equipment closes the circuit 
between TB1-4 and -5, relay K3 is energized as 
described under Restoration of Normal Line. 

RESTORATION OF NORMAL LINE 

When the normal line voltage returns, a circuit is 
complete from normal line B (drawing 626-0375), 
disconnect plug terminal Y (drawing 626-0075), relay 
K6, disconnect plug terminal Z (drawing 626-0375), 
and to normal line C. Relay K6 energizes and closes 
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contacts K6 (3-5) (drawing 626-0075) to complete a 
circuit from normal line A (drawing 626-0375), to plug 
terminal X (drawing 626-0075), K10 retransfer time 
delay motor, contacts K10 (TDO), contacts K6 (3-5), 
TB1-4and -5, test transfer switch SI, disconnect plug 
terminal Y (drawing 626-0375), and to line B. Time 
delay K10 energizes (drawing 626-0075), and afterthe 
time delay period ends, closes contacts K10 (7-8) to 
complete the circuit to energize relay K3 and to 
energize stop time delay K9 through contacts K9 
(TDO). 

Relay K3 energizes (drawing 626-0075) and opens K3 
contacts (1-3) to break the circuit through TB6-8, 
TB7-8 (drawing 626-0375), to relay K1. Relay K1 de¬ 
energizes to open contacts K1 (1-2) and K1 (5-6), and 
to close contacts K1 (3-4) and K1 (7-8). This com¬ 
pletes a circuit from normal line A through K1 
contacts (7-8), TB31-2, actuator switch SI, CB1, 
linear motor Ml windings, closed limit switch S2 
contacts, TB31-1, contacts K1 (3-4), to normal line B. 
Linear motor Ml opens the emergency-side contacts 
and closes the normal-side contacts to connect the 
load to the normal source. The mechanical interlock 
locks over center to hold the normal contacts closed. 
Limit switch S2 normally-closed contacts open to 
remove power from linear motor Ml. 

After the stop time delay period ends, time delay 
motor K9 closes contacts K9 (7-8) to complete the 
circuit to energize relay K7 (drawing 626-0075). 
Contacts K7 (1-5) open to stop a two-wire start 
generator set by removing B+ from the RMT terminal. 
To stop a three-wire start generator set, contacts K7 
(1-5) open (drawing 626-0175) to remove battery 
ground from TB1-H and -3, and contacts K7 (3-5) 
close to place battery ground on TB1-2. 


SIMULATION OF POWER OUTAGE 

To ensure the equipment is ready to assume load 
properly if an actual power outage occurs, the 
operator should periodically simulate a power out¬ 
age. Opening test transfer switch SI de-energizes 
relays K3 and K7 as described under Power Outage. 

To end the test, move test transfer switch SI back to 


NORMAL (drawing 626-0075). This closes the circuit 
to energize relay K3 as described under Restoration 
of Normal Line. 

EXERCISER CLOCK 
For OT-C and OT-D Models 

The exerciser clock starts and stops the generator set 
automatically for periodic test and exercise 
operations without load. The exerciser clock is con¬ 
nected to commercial power lines A and B through 
disconnect plug terminals X and Y. See drawing 626- 
0075. With 480- and 600-volt systems, the exerciser is 
connected to a step-down transformer. 

After the operator selects the desired exercise 
periods, the exerciser clock automatically exercises 
the generator set. Cam-operated switch contacts Ml 
(3-5) connect battery positive (B+) to the remote start 
terminal (RMT) to initiate engine cranking and star¬ 
ting. Ml contacts are shown in the normal position. 

For OT-E Models 

The exerciser clock starts and stops the generator set 
automatically for periodic test and exercise 
operations without load. The exerciser clock is con¬ 
nected to commercial power lines A and B through 
disconnect plug terminals X and Y. See drawing 626- 
0175. With 480- and 600-volt systems, the exerciser is 
connected to a step-down transformer. 

After the operator selects the desired exercises 
periods, the exerciser clock automatically exercises 
the generator set. Cam-operated switch contacts Ml 
(5-3) connect battery ground from TB1-GND, 
through selector switch S2 (1-5), to contacts K4(2-1), 
K5 (1-2), TB1-H, and to TB1-3 to initiate engine 
cranking and starting. Ml contacts are shown in the 
normal position. 

AUXILIARY CONTACTS 

Small switches mounted on thenormal and emergen¬ 
cy side of the transfer switch provide dry contacts for 
external alarm or control circuits (drawing 626-0375). 
Each switch has one normally-open contact and one 
normally-closed contact. 
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8.?. WITHOUT LOAD-PLANT STARTS AND RUNS 
FOR DURATION OF TEST OR EXERCISE 
PERIOD 

9. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH WHICH CLOSES AFTER A O.l SEC TO 
15 SEC DELAY AND OPENS AFTER A 0.1 MIN 
TO 10 MIN DELAY 

10. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH THAT CLOSES WHEN VOLTAGE GOES 
ABOVE NORMAL (AI3.AI4 a A|5) 

11. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH THAT CLOSES AFTER A DELAY OF 

.1 SEC TO 15 SEC DELAY ON LOAD TRANSFER 

12.2 TO 3 WIRE CONVERTER (AT E ONLY ) 

THE SELECTOR SW HAS THREE POSITIONS: 

STOP-STOPS PLANT. PREVENTS 

STARTING. USE THIS POSITION FOR 
SERVICING PLANT 

NORMAL-ALLOWS PLANT TO START. 

ASSUMES LOAD IF A LINE FAILURE OCCURS. 
HAND CRANK - PREVENTS AUTOMATIC START 
ALLOWS STARTING 8 STOPPING AT THE 
PLANT. USE THIS POSITION FOR PLANT 
MAINTENANCE. 

13. THIS DASHED LINE REPRESENTS A JUMPER 
CIRCUIT THAT MUST BYPASS A CONTACT OR 
CLOSE A CIRCUIT TO OPERATE WITHOUT THE 
REFERENCED MODULE 

14. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH WHICH CLOSES AFTER A .5 MIN TO 
30 MIN DELAY ON RETRANSFER 

T2 ,3,4 8 5 AS FOLLOWS 
T4 - I TO T2 - 3 
TB6 - 7 TO T3 - 9 
T5 - 7 TO T4 -3 
T2 - I TO T5 -9 
T4 - I TO T2 - 4 
TB6 -7 TO T3-I0 
T5 -7 TO T4 -4 
T2 - I TO T5- 10 
T4 - I TO T2 - 5 
TB6 - 7 TO T3 - II 
T5 - 7 TO T4- 5 
T2 - I TO T5 


O* 

© 

' ©; 


FOR 240V CONNECT 


FOR 480V CONNECT 




FOR 600V CONNECT T4 - 


TO T2-6 


TB6 - 7 TO T3 - 
T5 -7 TO T4-6 
T2 - I TO T5 -12 

16. WIRING DIAGRAM SHOWS CIRCUIT AS IF ALL 
ADDER PACKAGES WERE INSTALLED, PLUS 
IT SHOWS JUMPERS REQUIRED WHEN THEY 
ARE NOT INSTALLED 

17. TO ADD PARALLELING SWITCH BOARD TRANSFER 
INHIBIT CIRCUIT, REMOVE JUMPER TBI-6a7 

8. OVERCRANK SIGNAL ON AT E ONLY. CONNECT 
TO TERMINAL 53 IN REMOTE ANNUNCIATOR 



©! 


| PARTS LIST | 

REF DES 

PART NO 


QT'i 

DESCRIPTION j 

Al.2,3 

300-0780 

+ 'cT 

3 

UNDER VOLTAGE SENSOR (LINE) 

A4 

300-0780 

c 

1 

UNDER VOLTAGE SENSOR (GEN) 

AS 

300-0847 

B 

1 

MODULE-VOLTAGE 12V (AT D 8 E) 


300-0848 

B 

I 

MODULE-24V TO 12 V CONVERTER(AT C) 

A6 

300-0937 

B 

I 

MODULE-BLANK (SPARE) 


3OO-0793(REF)C 

1 

BATTERY CHARGER-2 AMP,I2V(AT D a E) 


300-0794(REF)C 

1 

BATTERY CHARGER-2 AMP,24V(AT C) 

A7 

300-1648 | B 

1 

BYPASS PLUG-START STOP 


300-092KREF)C 

1 

TD START-STOP 





0.1 SEC TO 15 SEC DELAY ON START 





O.IMIN TO 10 MIN DELAY ON STOP 

A8 

300-1675 

B 

1 

BY PA SS PLUG -TRANSFERS 


i300-H88(REF)C 

| 

TD TRANSFER-RETRANSFER 





.1 SEC TO 15 SEC ON TRANSFER 





.5 MIN TO 30 MIN ON RETRANSFER 

A9 

300-0937 

B 

1 

MODULE-BLANK (SPARE) (ATC8D) 


300-0926 

C 

1 

2 TO 3 WIRE CONVERTER (AT E) 

AIO 

300-0937 

B 

1 

MODULE-BLANK (SPARE) 


300-0796(REF) C 

1 

BATTERY VOLTAGE SENSORtAT D ft E) 


300-0797(REF) C 

1 

BATTERY VOLTAGE SENSOR(AT C) 

All,12 

300-0937 1 B 

2 

MODULE-BLANK (SPARE ) 

AI3,I4,I5 

300-0937 1 B 

3 

MODULE-BLANK(SPARE) 


300-0780(REF) 

3 

OVER VOLTAGE SENSOR (LINE) 





AI6 

300-09371 B 

1 

MODULE-BLANK(SPARE) 


300-1072(REF) C 

1 

MODULE-TD PREHEAT 

AI7.I8 

300-0937 I B 

2 

MODULE-BLANK (SPARE) 

A19 

300H629 1 C 

1 

PANEL ASSY-SWINGING 

A2I 

300-l627(REF)B 

1 

CONTROL-START SUPPRESSOR 

FI 

32I-0236(REF)P 

1 

FUSE-1 AMP 600 V 







32h0237(R 

EF)P 

1 

FUSE-HOLDER 

K 3 

307-1058 

8 

1 

RELAY-INTERPOSING LINE (12 V) 

K4 

307-1058 

B 

1 

RELAY-INTERPOSING GEN (12V) ~ 

K5 

307-1058 

B 

1 

RELAY-RETRANSFER (12V) 


K6 

307-1058 

B 

1 

RELAY-OVER VOLTAGE LINE(12V 


K7 

307-1058 

B 


RELAY-START (12V 


Ml 

332-1484 

A 

~i~ 

PLATE-CLOCK COVER 


307-1104(REF)B 

1 

CLOCK-PLANT EXERCISER(I20V 50Hz) 


307-1102(REF)B 

1 

CLOCK-PLANT EXERCISER (120V 60Hz) 

PI 

323-090l(REF)A 

1 

PLUG-LINE DISCONNECT 

Rl 

353-0046(REF)A 

1 

RESISTOR-6 OHM (2.50HM TAP 75W) 

SI 

308-032l(REF)P 

1 

SWITCH-TEST TRANSFER 

S2 

308-0322(REF)P 

1 

SWITCH-SELECTOR 

S3 

308-0321 

P 

1 

SWITCH-MANUAL 8 AUTO 

S4 

308-0175 

A 

1 

SWITCH-RETRANSFER 

T1 

3I5-0379(RE 

F)B 

1 

~ 

TRANSFORMER-BATTERY CHARGER 

T2-5 

3I5-0374(REF)C 


TRANSFORMER ASSY-STEPDOWN 

TBI 

332-1699 

A 

1 

MARKER STRIP 

TB2 

332-1516 


1 

MARKER STRIP 

TB6 

332-1469 

A 

1 

MARKER STRIP * 












338-11391 RE F)D 

T 

HARNESS-MAIN (3 SHEETS) 


338-1136 

C 

1 

HARNESS-RETRANSFER 


338-1134 

D 

1 

HARNESS-OVER V 


338-1135 

C 

1 

HARNESS-BAT V 


338-1138 

C 

1 

HARNESS-TD PREHEAT 


332-2114 


14 

PLUG-KEYING 


323-1084 

P 

12 

GUIDES-PC BOARD 


307-1157 

P 

2 

SPRING-RELAY HOLD DOWN 


301-4727 

A 

2 

BRACKET 8 FASTENER 




























_ 




5. REMOVE JUMPER BETWEEN TB4- 

6. REMOVE JUMPER BETWEEN TB4 - 


20. TO ADD OVER 8 UNDER FREQUENCY SENSING, 

REMOVE JUMPER BETWEEN TB3-9 a II 

CONTROL ACCESSORY GROUP 15 
STANDARD 

3 UNDER VOLTAGE SENSORS(LINE) 

1 UNDER VOLTAGE SENSOR(GEN) 

2 TO 3 WIRE CONVERTER(AT E ONLY) 
NORMAL-TEST SWITCH 
WITHLOAD - WITHOUT LOAD SW 
MANUAL PUSH TO RETRANSFER 

* PLUG-IN-MODULE PACKAGE'S 
BATTERY CHARGER MODULE 

3 OVER VOLTAGE SENSORS(LINE) 

TD START-STOP 
TD TRANSFER-RETRANSFER 
TD PREHEAT 

BATTERY VOLTAGE SENSORS 
I#* WIRE -IN-PACKAGE'S (n) 


I ATE) 


© 


THIS INFORMATION IS FOR 
MANUFACTURERS USE ONLY 

MODEL 

208-240V 

480-600V 

AT C 

-01 

-04 

AT D 

-02 

-05 

AT E 

-03 

-06 


7528 I 
2004 
2004 1 
2004 I 


REV WIRING PER Ek 

-1(4 

ztf 

KH-81 

WAS 321-0178 (REF) 

AM 

yr 


REMOVED 321-0110 

JM 

yf 

iSTS 

WAS 321-0180 

JM 


225-80 

ADDED OT C.D.E " 



6-5-7S 

REVISED A7-2 WIRING 


zz. 

RH 

A8 WAS 0927 

irS 

zz 

rl ?*| 

WAS.5 SEC 


a 

6-13-71 

CLOSED CONTACTS 0NA9.K 

(K 

u 

613-79 

120 V WAS 20 V 

Jo. 

£f 

6-13-71 

300-0780 OTY WAS 4 

ts 

rz 

3-9-79 

301-47 27 QTY WAS 1 


7 r 

3-8-78 

ADO TAB.-OI THRU -06 

Li?i 

72 

3-2-78 

Ml WAS 301-3487 


a 



ADDED (REF)TO 321-0178 


& 



REM (AT DIE) 

n 




K3-I WAS TO TB3-I6 


22 

3-2-711 

"Vl»0« 





■DIVISION OF ONAN CORPORATION 


ST 


AT C OT C' 

AT D OT D 

AT E OT E^ 

SPEC C 

DATt | 2-19-77 TCIP |Tfe4"cDR 

- 1 - 

_ 

J CONTROL-ACCESS PANEL 

) (WIRING DIAGRAM) 

□ 


r . 


1 po 

208,240,480,600V., 

3PH., 4 W., 50/60 Hz 


1626-0445 

ral 

D | 


| I SfrfrO-9291 


I Sr i-' '-929 


15 
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Modifications 


Modifications to the automatic transfer switches are 
described in this section. At the end of the section, 
instructions are also given for adding a module to the 
control accessory panel of groups 10 through 15 and 
20 through 25. For calibration checks and adjust¬ 
ments of new modules or relays, etc., see the 
ADJUSTMENTS section. 

WARNING i The automatic transfer switch pres- 
ents a shock hazard that might 
cause serious personal injury or death unless all AC 
power is removed. Be sure to move the operation 
selector switch to STOP, disconnect the starting bat¬ 
tery, and remove AC power before attempting 
modifications. 

CHANGING THREE-PHASE TO 
SINGLE-PHASE 

To change a three-phase OT to a single-phase OT, 
use the following procedure. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control). Tag selector switch. 

3. Disconnect the generator set starting batteries. 

4. Remove AC power from the OT. Tag disconnect 
switch. 

The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power Is removed. Be sure to 
move the operation selector switch to STOP, 
disconnect the starting battery, and remove AC 
power before attempting modifications. 

5. Remove the control disconnect plug and open 
the control accessory panel. 

6. 100 through 280 ampere OT: Remove the two 
screws which secure the meter-lamp panel to the 
cabinet and swing open the hinged meter-lamp 
panel. 

7. Remove generator, line, and load connections 
from the transfer switch terminal C. 


8. Connect single-phase generator, line, and load 
connections to respective terminals A and B. 
Make sure single-phase voltages match transfer 
switch voltage. If not, change linear actuator and 
capacitor (if applicable) using the correct modifi¬ 
cation package. 

Be sure the single-phase volt- 
). C . AU . T .°. . .< age ma tches the transfer switch 
voltage. Incorrect voltage might damage the 
transfer switch. 

9. Control accessory groups 10-15 and 20-25: For 

control panels with plug-in modules, remove 
undervoltage sensors 2 and 3, if equipped, and 
overvoltage sensors 14 and 15, if equipped. I nsert 
300-1675 bypass plug modules into the module 
openings. 

If a different generator set is used with a different voltage 
starting system, see Changing Control Accessory Panel DC 
System Voltage. 

10. If the meter-lamp panel is three-phase only, 
remove the panel as described under Changing 
Meter-Lamp Panel. If the meter-lamp panel is a 
single- or single- and three-phase panel, rewire 
the connections on transformers Til andT12 (if 
equipped). See Figure 1. 

A. For 120 volts, reconnect lead from TB7-10 to 
Til-2, and reconnect lead from TB7-8 to 
T12-8. 

B. For 240 volts, reconnect lead from TB7-10 to 
Til-4, and reconnect lead from TB7-8 to 
T12-10. 

11. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure the top and bottom with 
the two screws removed in Step 6. 

12. Close the control accessory panel and reconnect 
the control panel disconnect plug. 

13. Restore AC voltage to the OT. 

14. Reconnect the generator set starting batteries. 

15. Move the operation selector on the engine con¬ 
trol panel to REMOTE for two-wire starting with 
OT-C or OT-D control, or move the operation 
selector switch in the OT-E cabinet to NORMAL 
for three-wire starting, whichever applies. 

16. Close the cabinet door. 
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CHANGING METER-LAMP PANEL 

To change a meter-lamp panel in an automatic 

transfer switch, use the following procedure. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control). Tag selector switch. 

3. Disconnect the generator set starting battery. 

4. Remove AC power from the OT. Tag disconnect 
switch. 

WARNING fe T/ie automatic transfer switch 
LmhmJ presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power Is removed. Be sure to move 
the operation selector switch to STOP, discon¬ 
nect the starting battery, and remove AC power 
before attempting modifications. 

5. Remove the twist-lock disconnect plug and pull 
the control accessory panel open. 


METER-LAMP PANEL 





FIGURE 2. TERMINAL BOARD FOR METER—LAMP PANEL WIRE CONNECTIONS 
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6. 100 through 280 ampere OT: Remove the two 
screws which secure the meter-lamp panel to the 
cabinet and open the meter-lamp panel. 

7. Disconnect the meter-lamp panel wires from ter¬ 
minal blocksTB7 and TB8 (if present). See Figure 

2 . 

8. 100 through 280 ampere OT: Remove the four 
nuts and washers holding the meter-lamp panel 
on the left OT cabinet wall and remove panel. 

9. 400 through 1000 ampere OT: Remove the nuts 
and washers holding the meter-lamp panel to the 
left cabinet door and remove panel. 

10. Mount the new meter-lamp panel using the same 
nuts and washers. 

11. Connect the wire leads as marked from the meter- 
lamp panel wiring harness to terminal blocks TB7 
and TB8 (if present). 

12. 100 through 280 ampere OT: Close the hinged 
meter-lamp panel and secure closed to the 
cabinet with the two screws removed in Step 6. 

13. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

14. Restore AC voltage to the OT. 

15. Move the operation selector switch on the engine 
control panel to REMOTE for two-wire starting 


with OT-C or OT-D, or move operation selector 
switch in the OT-E cabinet to NORMAL for three- 
wire starting, whichever applies. 

16. Close the cabinet door. 

CHANGING CONTROL ACCESSORY 
PANEL 

Panel Groups 10-15 and 20-25 

1. Open automatic transfer switch cabinet door. 

2. Move operation selector switch to STOP (on engine 
control for two-wire starting with OT-C or OT-D 
control; or in cabinet for three-wire starting with 
OT-E control). Tag selector switch. 

3. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 

4. Disconnect the starting batteries. 

—y, ADW i Mr k The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to 
move the operation selector switch to STOP, 
disconnect the starting battery, and remove AC 
power before attempting modifications. 



FIGURE 3. TERMINAL BOARD CONNECTIONS FOR CONTROL ACCESSORY PANEL 
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5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove external wires from TB1, TB2, and TB6 
(if all present), then remove these terminal blocks 
from mounting. See Figure 3. 

7. Hold the flange edge of the control accessory 
panel’s bottom hinge pin with a needle-nose pli¬ 
ers (just above nylon spacer) and remove screw 
from pin with a screwdriver. The pliers prevent 
the pin from turning when loosening the screw 
(Figure 4). 

When the screw is removed, the 
control accessory panel Is 
loose on the bottom and could fall causing 
personal Injury if not held. Have someone hold 
the panel during removal procedures to prevent 
personal injury. 

8. Carefully pull outward on bottom of control 
accessory panel until it clears cabinet. 

9. Lower control accessory panel from cabinet. Top 
hinge pin will come out with control accessory 
panel. 

10. Remove the top hinge pin from control accessory 
panel and install on new panel if required. 

11. Lift up new control accessory panel into cabinet, 
carefully engaging top hinge pin. 


12. Center the hole on the bottom control panel 
flange over the hinge pin. 

13. Insert the screw in bottom hinge pin and tighten 
with screwdriver and pliers. 

14. Install the terminal boards (from new control 
accessory panel) on the wall of the cabinet, using 
#6-32screws.TB2 mountsjustaboveTBI remote 
terminal block, and TB6 in the upper right side. 

15. Connect loose wire leads to terminal blocks as 
marked. 

16. If an area protection circuit or remote test switch 
is used, remove the jumper between terminals 
TB1-4 and 5, and connect the wire leads from the 
equipment. 

17. If the AC voltage of the new control accessory 
panel is different, see Changing Control Acces¬ 
sory Panel AC Voltage. 

18. If the DC system voltage and number wire start is 
different on the new control panel, see Changing 
Control Accessory Panel DC System Voltage 
and/or Three to Two Wire Start Conversion or 
Two to Three Wire Start Conversion (12 volts). 

19. For external alarms or signal circuits of the bat¬ 
tery voltage sensors, connect lead wires to TB2. 
These contacts are rated 2 amperes for 12 volts 
DC or 120 volts AC. 

20. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 




FIGURE 4. BOTTOM HINGE PIN FOR CONTROL ACCESSORY PANEL 
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21. Restore AC voltage to the automatic transfer 
switch. 

22. Reconnect the starting batteries. 

23. Move operation selector switch on the engine 
control to REMOTE for two-wire starting with 
OT-C or OT-D control, or move operation selec¬ 
tor switch in the OT-E cabinet to NORMAL for 
three-wire starting, whichever applies. 

24. Close the cabinet door. 

Panel Groups 51 Through 55 

The new control accessory panel installed must 

match AC system voltage and start control (2 or 3 

wire) of panel removed. 

1. Open automatic transfer switch cabinet door. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control). 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. 

WARNING I The automatic transfer switch 
M—i—J presents a shock hazard that might 
cause serious personal injury or death unless all 
AC power is removed. Be sure to move the oper¬ 
ation selector switch to STOP, disconnect the 
starting battery, and remove AC power before 
attempting modifications. 

5. Remove the twist-lock disconnect plug and open 
control accessory panel. 

6. Remove the external wires from TB1 and TB6, 
then remove the terminal blocks from mounting. 
See Figure 3. 

7. Hold the flange edge of the control accessory 
panel’s bottom hinge pin with a needle-nose pli¬ 
ers (just above nylon spacer) and remove screw 
from pin with a screwdriver. The pliers prevent 
the pin from turning when loosening the screw 
(Figure 4). 

warning i When the screw is removed, the 
control accessory panel is 
loose on the bottom and could fall causing per¬ 
sonal injury if not held. Have someone hold the 
panel during removal procedures to prevent 
personal injury. 

8. Carefully pull outward on bottom of control 
accessory panel until it clears cabinet. 

9. Lower control accessory panel from cabinet. Top 
hinge pin will come out with control accessory 
panel. 

10. Remove the top hinge pin from control panel and 
install on new panel if required. 

11. Lift up new control panel into cabinet, carefully 
engaging top hinge pin. 


12. Center the hole on the bottom control pane! 
flange over the hinge pin. 

13. Insert the screw in bottom hinge pin and tighten 
with screwdriver and pliers. 

14. Install terminal boards TB1 and TB6 (from new 
control accessory panel). Connect loose wires in 
cabinet to terminal blocks as marked. 

15. If an area protection circuit or a remote test 
switch is used, remove the jumper between ter¬ 
minals TB1-4 and -5, and connect the wire leads 
from the equipment. 

16. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

17. Set the time delays following instructions in the 
ADJUSTMENTS section. 

18. Restore AC voltage to the automatic transfer 
switch. 

19. Reconnect the starting batteries. 

20. Move the operation selector switch on engine 
control panel to REMOTE for two-wire starting 
with OT-C or OT-D, or move operation selector 
switch in the OT-E cabinet to NORMAL for three- 
wire starting, whichever applies. 

21. Close the cabinet door. 

CHANGING CONTROL ACCESSORY 
PANEL AC SYSTEM VOLTAGE 

This modification applies only to control accessory panels in 

groups 10 through 15 and 20 through 25. 

If the control accessory panel has been changed and 

its nominal voltage differs from the automatic 

transfer switch, use the following procedure: 

1. Open automatic transfer switch cabinet door. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control). 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. 

rnINC I The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to move 
the operation selector switch to STOP, disconnect 
the starting battery, and remove AC power before 
attempting modifications. 

5. Remove the twist-lock disconnect plug and con¬ 
trol accessory panel. 

6. Rewire the stepdown transformers T2, T3, T4, 
and T5 using the wiring diagram furnished with 
the control accessory panel. Change the wire 
lead connections on the right side (facing panel 
rear) of the terminal strip for the transformers. 
See Figure 5. 
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7. Rewire battery charger transformer T1 (if control 
panel has battery charger) so the wire from FI-2 
and T1-H5 (COM) go to the appropriate connec¬ 
tions on the transformer for the nominal AC volt¬ 
age (Figure 6). See the wiring diagram for the 
correct connections. 

8. Close the control accessory panel. 


9. Reconnect the twist-lock disconnect plug. 

10. Restore AC voltage to the automatic transfer 
switch. 

11. Reconnect the starting batteries. 

12. Move the operation selector switch on the engine 
control to REMOTE for two-wire starting, with 
OT-C or OT-D, or move operation selector switch 
in the OT-E cabinet to NORMAL for three-wire 
starting, whichever applies. 


STEP-DOWN TRANSFORMER T2 
TAP CONNECTIONS I THRU 6 


STEP-DOWN TRANSFORMER T3 
TAP CONNECTIONS 7 THRU 12 


STEP-DOWN TRANSFORMER T4 
TAP CONNECTIONS I THRU 6 


STEP-OOWN TRANSFORMER T5 
TAP CONNECTIONS 7 THRU 12 



REAR OF CONTROL ACCESSORY PANEL 

Mill 


FIGURE 5. AC VOLTAGE CONNECTIONS FOR STEP-DOWN TRANSFORMERS 



FIGURE 6. BATTERY CHARGER TRANSFORMER AC CONNECTIONS 
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13. Close the cabinet door. 

CHANGING CONTROL ACCESSORY 
PANEL DC SYSTEM VOLTAGE 

This modification applies only to control accessory panels in 
groups 10 through 15 and 20 through 25. 

From 24 to 12 Volts 

Some control accessory panels do not have all the items menti¬ 
oned in the following procedures. For example, a group 10 panel 
does not have a battery charger module, battery transformer T1, 
charger resistor R1, high and low battery voltage indicator lamps 
DS14 and DS13, etc. If a panel does not have the mentioned item, 
proceed to the next step. 

1. Open the automatic transfer switch cabinet door. 

2. Move operation selector switch on engine control 
panel to STOP. 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 

WARNING | The automatic transfer switch 
J presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to move 
the operation selector switch to STOP, discon¬ 
nect the starting battery and remove AC power 
before attempting modifications. 


5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove the wire lead from transformer T1 termi¬ 
nal T1-X3 and connect to terminal T1-X2 (Figure 
7). 

7. Remove the wire lead from resistor R1 terminal 
R1-3 and connect to terminal R1-2. See Figure 8. 

8. Remove the 24-volt battery charger module 6 
(number 300-0794) and replace with the 12-volt 
module, number 300-0793. 

9. Remove the 24- to 12-volt converter module 5 
(number 300-0848) and replace with the 12-volt 
module, number 300-0847. 

10. If module 10 is a 24-volt battery voltage sensor, 
number 300-0797, remove and replace it with a 
12-volt, number 300-0796 sensor module. 

11. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom from 
inside the meter-lamp panel. Swing the meter- 
lamp panel outward. 

12. Remove “LO BAT VOLT” lamp DS13 and “HI BAT 
VOLT” lamp DS14 from the meter-lamp panel and 
replace with 322-0114 and 322-0115 lamps 
respectively. 

13. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure the top and bottom with 
the two screws. 

14. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 



FIGURE 7. BATTERY CHARGER TRANSFORMER DC CONNECTIONS 


25 





FIGURE 8. CHANGING RESISTOR R1 TAP SETTING 


If starting is changed from two-to three-wire starting, proceed 
to that modification described in this section. 

15. Connect a 12-volt battery and restore AC voltage 
to the automatic transfer switch. 

16. Move the operation selector switch on the engine 
control to REMOTE for two-wire starting with 
OT-C or OT-D control, or move operation selec¬ 
tor switch in the OT-E cabinet to NORMAL for 
three-wire starting, whichever applies. 

17. Close the cabinet door. 

From 12 to 24 Volts 

Some control accessory panels do not have all the items menti¬ 
oned in the following procedures. For example, a group 10 panel 
does not have a battery charger module, battery charger trans¬ 
former T1, charger resistor R1, high and low battery voltage indica¬ 
tor lamps DS14 and DS13, etc. If a panel does not have the menti¬ 
oned items, proceed to the next step. 

1. Open the automatic transfer switch cabinet door. 

2. Move operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control). Tag selector switch. 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 


wy *bning i automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power Is removed. Be sure to move 
the operation selector switch to STOP, discon¬ 
nect the starting battery and remove AC power 
before attempting modifications. 

5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove the wire lead from transformer T1 termi¬ 
nal T1-X2 and connect to terminal T1-X3 (Figure 
7). 

7. Remove the wire lead from resistor R1 terminal 
R1-2 and connect to terminal R1-3. See Figure 8. 

8. Remove the 12-volt battery charger module 6 
(number 300-0793) and replace with the 24-volt 
module, number 300-0794. 

9. Remove the 12-volt module 5 (number 300-0847) 
and replace with the 24- to 12-volt converter 
module, number 300-0848. 

10. If module 9 is a 2 to 3 wire converter, number 
300-0926, remove and replace with a blank 
(spare) 300-0937 module. 

11. If module 10 is a 12-volt battery voltage sensor, 
number 300-0796, remove and replace it with a 
24-volt, number 300-0797 sensor module. 
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12. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom from 
inside meter-lamp panel. Swing hinged panel 
outward. 

13. Remove “LO BAT VOLT” lamp DS13 and “HI BAT 
VOLT” lamp DS14from the meter-lamp panel and 
replace with 322-0126 and 322-0127 lamps 
respectively. 

14. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure the top and bottom with 
the two screws. 

15. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

If starting is changed from three to two-wire starting, proceed 
to that modification in this section. 

16. Connect a 24-volt battery and restore AC voltage 
to the automatic transfer switch. 

17. Move the operation selector switch on the engine 
control to REMOTE for two-wire starting with 
OT-C and OT-D control or move operation selec¬ 
tor switch in the OT-E control to NORMAL for 
three-wire starting, whichever applies. 

18. Close the cabinet door. 

TWO TO THREE WIRE START 
CONVERSION (12 VOLTS) 

This procedure applies only to control accessory panels in groups 

10 through 15 and 20 through 25. 

To convert a two-wire start control automatic transfer 

switch to three-wire start, use the following 

procedure: 

1. Move the operation selector switch on the engine 
control to STOP. Tag selector switch. 

2. Disconnect the starting batteries. 

3. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 


WARNING I The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to move 
the operation selector switch to STOP, discon¬ 
nect the starting battery, and remove AC power 
before attempting modifications. 

4. Open the automatic transfer switch cabinet door. 

5. Remove the remote start wire leads between the 
engine control remote terminal block and the 
automatic transfer switch terminal block TB1. 

6. Remove the 300-0937 blank (spare) module 9 and 
replace with a 300-0926 2 to 3 wire converter 
module. 


7. Check battery voltage (battery must be a 12-volt 
unit). If DC system was 24 volts, make the conver¬ 
sion Changing Control Accessory Panel DC Sys¬ 
tem Voltage described in this section. 

8. Connect automatic transfer switch to terminals 
TB1-B+, -1, and -3 to the three-wire start engine 
control. 

9. Restore AC voltage to the automatic transfer 
switch. 

10. Connect the starting batteries. 

11. Move the operation selector switch on the 2 to 3 
wire converter module 9 to NORMAL. 

12. Close the cabinet door. 


THREE TO TWO WIRE START 
CONVERSION 

This procedure applies only to control accessory panels in groups 
10 through 15 and 20 through 25. 

For a conversion from a three-wire, 12-volt system to 
a two-wire, 12-volt system, proceed to Step 1. For a 
conversion to a two-wire, 24-volt crank system how¬ 
ever, change the DC system voltage as described in 
the procedure Changing Control Accessory Panel 
DC System Voltage. Then proceed to the following: 

1. Open the automatic transfer switch cabinet door. 

2. Move the operation selector switch on 2 to 3 wire 
converter module 9 to STOP. Tag selector switch. 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 

WARNING | The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to move 
the operation selector switch to STOP, discon¬ 
nect the starting battery, and remove AC power 
before attempting modifications. 

5. Remove the wire leads between the engine con¬ 
trol remote terminal block and the automatic 
transfer switch remote terminal block TB1. 

6. Remove 300-0926 2 to 3 wire converter module 9 
and replace it with a 300-0937 blank (spare) 
module. 

7. Connect automatic transfer switch terminals 
TB1-B+, -RMT and -GND to the 2-wire start 
engine control. 

8. Restore AC voltage to the automatic transfer 
switch. 

9. Connect the starting batteries. 
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10. Move the operation selector switch on the engine 
control to REMOTE. 

11. Close the cabinet door. 


ADDING MODULE TO CONTROL 
ACCESSORY PANEL 


The following procedure applies only to control accessory groups 

10 through 15 and 20 through 25. 

Whenever adding a plug-in module to the control 

accessory panel where there previously was a blank 

(spare), be sure to use the following procedure: 

1. Open the cabinet door. 

2. Move operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control; or in cabinet for three-wire starting 
with OT-E control) and disconnect starting bat¬ 
tery. Tag selector switch. 

3. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 

warning I The automatic transfer switch 
presents a shock hazard that 
might cause serious personal injury or death 
unless all AC power is removed. Be sure to move 
the operation selector switch to STOP, discon- 
nect the starting battery, and remove AC power before 
attempting modifications. 

4. Remove the twist-lock disconnect plug and open 
control accessory panel. 

5. Install keying plug(s), #332-2114 for begin Spec B 
or #332-1276 for Spec A OT, in the slot(s) of the 
printed circuit board receptacle as needed. Fig¬ 
ure 9 shows how a keying plug is inserted into the 
receptacle. See a control accessory panel wiring 
diagram which shows location of the keying 
plug(s) for that particular module. 

6. Insert the new module in the control accessory 
panel. 

7. Restore AC voltage to the automatic transfer 
switch. 

8. Close the control accessory panel and reconnect 
the disconnect plug. 

9. Move the operation selector switch on the engine 
control to REMOTE for two-wire starting with 
OT-C or OT-D control, or move operation selec¬ 
tor switch in OT-E cabinet to NORMAL for three- 
wire starting, whichever applies. 

10. Close the cabinet door. 



FIGURE 9. INSTALLATION OF KEYING PLUG 
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Adjustments 


LATCH AND LATCH PIN 
ADJUSTMENT 

If the control accessory panel will not close because 
the latch is above or below the latch pin, perform the 
following: 

1. Open cabinet door of automatic transfer switch. 

2. Disconnectthegeneratorsetstartingbattery(ies) 
if applicable. Shut down set first if running. 

3. Remove AC voltage from the automatic transfer 
switch. Tag disconnect switch. 

WARN . W _ k The transfer switch presents a 

I shock hazard that mlght cause 

serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting adjustments. 

4. Remove the twist-lock disconnect plug. 

5. Completely open the control accessory panel. 


6. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom from 
inside meter panel flange. Open meter panel. 

7. Loosen the latch pin and move the latch pin up or 
down in the slot as necessary (Figure 10). Then 
tighten. 

8. 100 through 280 ampere OT: Close the meter 
panel and reinstall the two screws removed in 
Step 6. 

9. Close the control accessory panel. If more 
adjustment is necessary, repeat Steps 5 through 
8 . 

10. Reconnect the twist-lock disconnect plug. 

11. Restore AC voltage to the automatic transfer 
switch. 

12. Close the cabinet door. 

13. Reconnect starting battery(ies) if applicable. 


CONTROL ACCESSORY 
PANEL 


^CAUTION 
Switch 
^electric 
^plant 
STOP 

Position 
Remove 

^CONNECT 

plug 
EFOR E 

?eni ng 

^'PANEL- 



LATCH PIN 
(CHECK 
ALIGNMEN 
WITH PLASTIC 
LATCH) 




FIGURE 10. ADJUSTMENT OF LATCH PIN 





TIME SWITCH ADJUSTMENT 

If you want to change the change-over interval dura¬ 
tions for the generator sets of a generator set-to- 
generator set OT, use the following steps. Onan 
recommends shutting down both generator sets dur¬ 
ing the procedure. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switches to STOP, 
located in OT cabinet for three-wire starting or on 
generator set control panels for two-wire starting, 
and disconnect starting batteries. 

3. Install a trip pin (left-hand thread) in the small 
spoked wheel for the days you want Generator 
Set #1 to operate (pins out, Generator Set #2 will 
operate). 

A. For 168-hour (7-day) operation of one gener¬ 
ator set and then 168-hour operation of the 
other generator set, install 7 trip pins in con¬ 
secutive positions in the small spoked wheel. 
See Figure 12. 

B. For 24-hour (1-day) operation of one genera¬ 
tor set and then 24-hour operation of the 
other generator set, install a trip pin in every 
alternate day in the small spoked wheel. 

Store unused pins in the time pointer bracket. 


NOTE: Trip pins are left-hand thread. 
FIGURE 11. EXERCISER CLOCK 


4. Place a trip pin (left-hand thread) in the outside 
row of holes on the large dial to stop the genera¬ 
tor set. 

Onan recommends settings which operate the generator set 
for at least 30 minutes each week. Exercising for one long 
period is better than several short periods. 

5. Install a trip pin (left-hand thread) in the small 
spoked wheel for every day no exercise is desired. 

6. Rotate the large dial clockwise until the correct 
time is correctly aligned with the time pointer. 

7. Turn the small spoked wheel counterclockwise 
until the correct day aligns with the pointer. 

Sixteen trip pins are supplied with the clock. Store unused 
pins on the time pointer bracket. 

8. Move the operation selector switch on the engine 
control panel to REMOTE for two-wire starting 
with OT-C or OT-D control, or move operation 
selector switch in OT-E cabinet for NORMAL for 
three-wire starting, whichever applies. 

9. Close the cabinet door. 


4. Rotate the large dial clockwise until the correct 
time is aligned with the time pointer. 


TURN LARGE DIAL 
CLOCKWISE ONLY ' 


TURN SPOKED WHEEL 
COUNTERCLOCKWISE 






NOTE: Trip pins are left-hand thread 





TIME SWITCH 
SET TO RUN EACH 
GENERATOR SET ONE 
WEEK (168 HOURS). 
PINS IN, GENERATOR 
SET #1 RUNS. PINS OUT 
GENERATOR SET #2 RUNS. 


FIGURE 12. TIME SWITCH SETTINGS sc-1093 

Turn the small spoked wheel counterclockwise 
until the correct day aligns with the pointer. 

Connect the starting batteries, and move the 
operation selector switches to REMOTE for two- 
wire starting or to NORMAL for three-wire start¬ 
ing (one generator set should start and assume 
load). 

Close the cabinet door. 


EXERCISER CLOCK 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control). 

3. Install a trip pin (left-hand thread) in the inside 
row of holes on the large dial for the time of day 
you want the generator set to start. See Figure 11. 
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AC VOLTAGE SENSORS 

Voltage sensors can be used for either undervoltage 
or overvoltage sensing on normal side, or undervolt¬ 
age sensing on emergency side. Range of the set¬ 
tings is from 90 to 140 volts for a nominal 120-volt 
system. For higher voltage systems, the pick-up volt¬ 
age knob readings are multiplied by the following 
multiplying factors. 


Fora generator set-to-generator set model OT (prime 
power model) or an OT with a relay group 51 through 
55 control panel, proceed to the settings procedure. 

Throughout the following procedures, the text will refer to the % 
DROP-OUT DIFFERENTIAL knob as knob A and to the PICK-UP 
VOLTAGE knob as knob B (see Figure 13). 

Undervoltage Sensor Calibration 


VOLTAGE MULTIPLYING FACTOR 


120 

208 

240 

480 

600 


1.0 

1.73 

2.0 

4.0 

5.0 


If you wish to check the calibration of the sensors 
before making the settings, see the following. Other¬ 
wise, see Undervoltage Sensor Settings or Overvolt¬ 
age Sensor Settings. Refer to Figure 13. 


A KNOB FOR % DROP-OUT 
A DIFFERENTIAL (5 TO 20%) 


KNOB FOR 
B PICK-UP VOLTAGE 

(90 TO 140 VOLT READINGS) 


VOLTAGE 

SENSOR 

DROPOUT 

VOLTAGE 

SENSOR 

% DROPOUT 

VOLTAGE 

SENSOR 

% DROPOUT 

differential 

DIFFERENTIAL 

.&. 

PICK-UP 

DIFFERENTIAL 

10 '5 

PICK-UP 

9o]^^^Al«0 

VOLTAGE 


<2> 

0 

<2> 


1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control). For a utility-to-utility model 
OT, move the transfer inhibit switch in the cabinet 
to TEST. 

3. Turn all the undervoltage snesor knobs to min¬ 
imum voltage setting. 

4. Turn knob B of the sensor to be calibrated to its 
clockwise limit. 

5. Turn knob B very slowly counterclockwise until 
you hear relay K3 pick up. This reading times the 
multiplying factor (for your system voltage) 
should equal the line voltage. Check the source 
voltage with a voltmeter, divide by the factor to 
see if the reading is correct. If it is, proceed to 
Step 7. If not, proceed to Step 6. 


FIGURE 13. VOLTAGE SENSORS 
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6. Setting Too Low: 

A. Turn knob B to its clockwise limit, then coun¬ 
terclockwise to desired setting. 

B. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn counterclockwise very 
slowly until you hear relay K3 pick up. 

Setting Too High: 

A. Turn knob B to its clockwise limit. 

B. Insert a small screwdriver through the CALI- 
BRA TE hole and turn to its clockwise limit. 

C. Turn knob B to desired setting. 

D. Turn the CALIBRATE adjustment counter¬ 
clockwise very slowly until you hear relay K3 
pick up. 

7. Repeat Steps 3 through 6 for each undervoltage 
sensor. If these calibrations are satisfactory for 
your application, make the sensor settings. See 
Undervoltage Sensor Settings (near end of 
section). 

8. Fora more accurate calibration and calibration of 
the % DROP-OUT DIFFERENTIAL knob A, use 
the Onan Multi-Tester or a variac and use the 
following procedure. 

9. Remove the twist-lock disconnect plug and open 
the control accessory panel. 


10. On the back side and top left of the control acces¬ 
sory panel, remove the white plastic cover which 
covers the transformer terminals for T2 and T3 
(Figure 14). 

In order to check voltage sensor calibrations, you must vary 
the input voltage to the respective transformer. The following 
procedure isolates transformer T2 from the normal line con¬ 
nection of the control and connects it to an independent 
power source. 

11. Remove the transformer leads from T2-1 (COM) 
and T2-2 (120-V) from left side of the terminal 
strip and connect them to the output leads of a 
120-volt variac (240-volt variac would require 
removal of transformer leads from T2-1 and T2-4 
and connecting variac to these leads, etc.). See 
Figure 15. (Use instructions with Onan Multi- 
Tester if used.) 

12. Note right side of terminal strip to see which ter¬ 
minal of T2-2 through T2-6 has an AC input lead. 
For example, a wire connected to T2-3 indicates 
208 volts AC input. On the left side of the terminal 
strip, remove the corresponding transformer lead 
and tape it. Figure 15 shows an example of this. 

If this transformer lead is already removed and connected to 
variac or Onan Multi-Tester because its nominal voltage 
matches transformer input voltage, ignore this step. 



FIGURE 14. VOLTAGE SENSOR TRASNFORMER CONNECTIONS 
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VARIAC 


TOP TRANSFORMER 
TERMINAL STRIP 



13. Connect a voltmeter to the output leads of the 
variac. 

14. Connect the variac to a 120-volt AC source. 

15. Reconnect the disconnect plug. 


waininc I High voltages are present 
1 within the control cabinet 


which might cause serious personal Injury or 
death. Proceed with care! 


16. Turn all the undervoltage sensor knobs to minimum. 

17. Adjust the variac'or Multi-Tester to give a 120-volt 
output for undervoltage sensor module 1 in 
module position 1. 

18. Turn knob B on voltage sensor 1 to its clockwise 
limit. 

19. Turn the knob very slowly counterclockwise until 
you hear relay K3 pick up. The knob should indi¬ 
cate 120 volts. If not, proceed to Step 20. If it does 
read 120 volts, proceed to Step 21. 

20. Setting Two Low: 

A. Turn knob B to its clockwise limit, then coun¬ 
terclockwise to desired setting. 

B. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn counterclockwise very 
slowly until you hear relay K3 pick up. 


Setting Too High: 

A. Turn knob B to its clockwise limit. 

B. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn to its clockwise limit. 

C. Turn knob B to desired setting. 

D. Turn the CALIBRATE adjustment counter¬ 
clockwise very slowly until you hear relay K3 
pick up. 


21. With sensor module knob B at 120 volts and knob 
A at maximum, lower the AC output voltage from 
the Multi-Tester or variac until the voltmeter 
reads 108 volts. 

22. Turn knob A counterclockwise until you hear 
relay K3 drop out. The knob should read approx¬ 
imately 10 (90 percent of 120 volts = 108 volts). If 
not, use a small screwdriver to loosen the knob 
and reposition so it indicates 10 percent. 

23. Set knobs A and B at desired settings. 

24. Decrease the voltage with the Multi-Tester or 
variac until you hear relay K3 drop out. 

25. Increase the voltage with the Multi-Tester or 
variac until you hear relay K3 pick up. 

26. Readjust knobs A and B to give the desired pick¬ 
up and drop-out voltages. 

27. Rather than reconnecting the voltmeter, variac or 
Multi-Tester for the other undervoltage sensors, 
pull out the already calibrated module and 
replace it with one of the other undervoltage sen¬ 
sors. Then perform the calibration procedures in 
this position. 

28. After calibration is complete, remove the discon¬ 
nect plug. 

29. Disconnectthe Multi-Tester or Variac and voltmeter. 

30. Reconnect the wire leads and install the plastic 
cover over the terminals. 

31. Close the control accessory panel and reconnect 
and disconnect plug. 

32. Make the sensor settings. See Undervoltage Sen¬ 
sor Settings (near end of section). 
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Overvoltage Sensor Calibration 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control). For a utility-to-utility model 
OT, move the transfer inhibit switch to TEST. 

3. Turn all the % DROP-OUT DIFFERENTIAL A 
knobs of the overvoltage sensors to minimum and 
all the PICK-UP VOLTAGE B knobs to the clock¬ 
wise limit (maximum). 

4. On the sensor to be calibrated, turn knob B very 
slowly counterclockwise until you hear relay K6 
close. This reading times the multiplying factor 
should equal the line voltage. Check the source 
voltage with a voltmeter, divide by the factor to 
see if the reading is correct. If it is, proceed to 
Step 6. Otherwise, proceed to Step 5. 

5. Setting Too Low: 

A. Turn knob A counterclockwise to minimum. 

B. Turn knob B to the desired setting. 

C. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn counterclockwise very 
slowly until you hear relay K6 pick up. 

Setting Too High: 

A. Turn knob B to its clockwise limit. 

B. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn to its clockwise limit. 


and connecting variac to these leads, etc.) See 
Figure 15. (Use instructions with Onan Multi- 
Tester if used.) 

11. Note right side of terminal strip to see which ter¬ 
minal of T2-2 through T2-6 has an AC input lead. 
For example, a wire connected to T2-3 indicates 
208 volts AC input. On the left side of the terminal 
strip, remove the corresponding transformer lead 
and tape it. Figure 15 shows an example of this. 


If this transformer lead is already removed and connected to 
variac or Onan Multi-Tester because its nominal voltage 
matches transformer input voltage, ignore this step. 

12. Connect a voltmeter to the output leads of the 
variac. 

13. Connect the variac to a 120-volt AC source. 

14. Reconnect the disconnect plug. 


WARNING 


High voltages are present 
within the control cabinet 


which might cause serious personal injury or 
death. Proceed with care! 


15. Turn knob(s) A to minimum and knob(s) B to the 
clockwise limit (maximum). 

16. Adjust the Multi-Tester or variac to give a 120-volt 
output for the overvoltage sensor module. 

17. Turn knob B on the sensor to be calibrated coun¬ 
terclockwise very slowly until you hear relay K6 
close. The knob should indicate 120 volts. If not, 
proceed to Step 18. If it does, proceed to Step 19. 

18. Setting Too Low: 


C. Turn knob B to the desired setting. 

D. Turn the CALIBRATE adjustment counter¬ 
clockwise very slowly until you hear relay K6 
pick up. 

6. Repeat Steps 3 through 5 for each overvoltage 
sensor. If these calibrations are satisfactory for 
your application, make the sensor settings. See 
Overvoltage Sensor Settings (near end of section). 

7. For a more accurate calibration and calibration of 
knob A, usetheOnan Multi-Tester or a variac and 
use the following procedure. 

8. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

9. On the back side and top left of the control acces¬ 
sory panel, remove the white plastic cover which 
covers the transformer terminals for T2 and T3 
(Figure 14). 

In order to check voltage sensor calibrations, you must vary 
the input voltage to the respective transformer. The following 
procedure isolates transformer T2 from the normal line con¬ 
nection of the control and connects it to an independent 
power source. 

10. Remove the transformer leads from T2-1 (COM) 
and T2-2 (120-V) from left side of the terminal 
strip and connect them to the output leads of a 
120-volt variac (240-volt variac would require 
removal of transformer leads from T2-1 and T2-4 


A. Turn knob A counterclockwise to minimum. 

B. Turn knob B to the desired setting. 

C. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn counterclockwise very 
slowly until you hear relay K6 pick up. 

Setting Too High: 

A. Turn knob B to its clockwise limit. 

B. Insert a small screwdriver through the CALI¬ 
BRATE hole and turn to its clockwise limit. 

C. Turn knob B to the desired setting. 

D. Turn the CALIBRATE adjustment counter¬ 
clockwise very slowly until you hear relay K6 
pick up. 

19. TurnthesensormoduleknobBto132volts, relay 
K6 should drop out. Increase the AC output volt¬ 
age from the Multi-Tester or variac until relay K6 
picks up at approximately 132 volts. 

20. Decrease the Multi-Tester or variac output volt¬ 
age to check % DROP-OUT DIFFERENTIAL. 
With the knob set at 5 percent, relay K6 should 
drop out at approximately 95 percent of 132 volts 
= 125 to 126 volts. If not, use a small screwdriver to 
loosen the knob and reposition so it indicates 5 
percent with drop-out voltage of 125 to 126 volts. 
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21. Set A and B knobs at desired settings. 

22. Increase the voltage with the Multi-Tester or 
variac until you hear relay K6 pick up. 

23. Decrease the voltage with the Multi-Tester or 
variac until you hear relay K6 drop out. 

24. Readjust A and B knobs to give the desired 
pickup and drop-out voltages. 

25. Rather than reconnecting the voltmeter, variac or 
Multi-Tester for the other overvoltage sensors (if 
more than one), pull out the already calibrated 
module and replace it with one of the other over¬ 
voltages sensors. Then perform the calibration 
procedures in this position. 

26. After calibration is complete, remove the discon¬ 
nect plug. 

27. Disconnect the M ulti-Tester or variac and voltmeter. 

28. Reconnect the wire leads and install the plastic 
cover over the terminals. 

29. Close the control accessory panel and reconnect 
the disconnect plug. 

30. Make the sensor settings. See Overvoltage Sen¬ 
sor Settings (following). 

Undervoltage Sensor Settings 

Use the following steps for setting undervoltage sen¬ 
sors. Your settings, however might vary considerably 
from the example shown due to your particular appli¬ 
cation requirements. Use settings which give load 
protection and yet will avoid “nuisance” load 
transfers. 

1. Open the cabinet door. 

2. For an OT with a generator set system, discon¬ 
nect the starting batteries (only of the idle genera¬ 
tor set for a generator set-to-generator set prime 
power system). For a utility-to-utility OT model, 
move the transfer inhibit switch to TEST. 

3. Turn the PICK-UP VOLTAGE knob to the desired 
pick-up voltage, voltage at which load is picked 
up by the power source which is sensed. A setting 
of 108 volts, for example, gives a pick-up voltage 
which is 90 percent of the nominal voltage for a 
120-volt system. 

4. Turn the % DROP-OUT DIFFERENTIAL knob to 
the desired percent deviation below the pick-up 
voltage. This setting determines the voltage at 
which load is transferred from the sensed power 
source to the other power source. A setting of 15 
percent, for example, would give a 16-volt differ¬ 
ential from 108 volts (pick-up voltage from Step 
3). Drop-out voltage is then pick-up voltage 
minus the differential voltage, 108 - 16 = 92 volts. 

5. After settings are finished, reconnect the starting 
batteries if applicable. For a utility-to-utility 
model OT, move the transfer inhibit switch to 
NORMAL. 

6. Close the cabinet door. 


Overvoltage Sensor Settings 

Use the following steps for setting overvoltage sen¬ 
sors. Your settings, however, might vary considera¬ 
bly from the example shown due to your particular 
application requirements. Use settings which give 
load protection and yet will avoid “nuisance” load 
transfers. 

1. Open the cabinet door. 

2. For an OT with a generator set system, discon¬ 
nect the starting batteries (only of the idle genera¬ 
tor set for a generator set-to-generator set prime 
power system). For a utility-to-utility OT model, 
move the transfer inhibit switch to TEST. 

3. Turn the PICK-UP VOLTAGE knob to the desired 
pick-up voltage, voltage at which load is trans¬ 
ferred from the sensed power source to the other 
power source. A setting of 135 volts, for example, 
gives a pick-up voltage which is 113 percent of 
the nominal voltage for a 120-volt system. 

4. Turn the % DROP-OUT DIFFERENTIAL knob to 
the desired percent deviation below the pick-up 
voltage. This setting determines the voltage at 
which load is transferred from the other power 
source fo the sensed power source. A setting of 5 
percent, for example, would give a 7-volt differen¬ 
tial from 135 volts (pick-up voltage from Step 3). 
Drop-out voltage is then 135-7 = 128 volts. 

5. After settings are finished, reconnect the starting 
batteries if applicable. For a utility-to-utility 
model OT, move the transfer inhibit switch back 
to NORMAL. 

6. Close the cabinet door. 

BATTERY FLOAT CHARGE 

For the following adjustments, a fully-charged bat¬ 
tery, a hydrometer and an accurate voltmeter (1/2 
percent accuracy) are needed. Onan recommends 
float voltages of: 13.3 volts for nominal 12-volt or 26.6 
volts for nominal 24-volt lead-acid batteries; 14.0 to 
14.5 volts for 10-cell nickel-cadmium batteries, or 
28.0 to 29.0 volts for 20-cell nickel-cadmium 
batteries. 

Lead-acid battery only: during the first few weeks of operation, the 
batteries should be checked periodically with the hydrometer. A 
high specific gravity, bubbling of electrolyte and loss of water 
indicate excessive float voltage. A drop in specific gravity indicates 
insufficient float voltage. 

1. Connect the fully-charged battery. Verify charge 
condition with the hydrometer. 

2. Connect the voltmeter directly to the battery 
terminals.. 

3. Measure the battery voltage. If voltage is above 
the recommended float voltage, proceed to Step 

4. If the voltage is below the recommended float 
voltage, proceed to Step 7. 


35 



4. Open right cabinet door of automatic transfer 
switch. 

5. Insert a small screwdriver through the hole in the 
front panel of battery charger module 6. Turn 
counterclockwise in small increments to 
decrease the float voltage. 

6. After five minutes, measure the battery terminal 
voltage again. If voltage is still high, repeat Steps 
5 and 6 until voltage stabilizes at the recom¬ 
mended float voltage. Proceed to Step 11. 

7. Open rightcabinetdoorof automatic transfer switch. 

8. Note charge current rate on charge ammeter on 
meter-lamp panel. 

9. Insert a small screwdriver through hole in front 
panel of battery charger module 6. Turn clock¬ 
wise in small increments to increase float voltage. 
Note increase in the charging current on the 
charge ammeter on the meter-lamp panel. 

10. In approximately one hour or when charge cur¬ 
rent has decreased to initial value notes in Step 8, 
recheck battery terminal voltage. Repeat Steps 8 
through 10 until the battery terminal voltages sta¬ 
bilizes at the recommended float voltage. 

11. Check the battery terminal voltage periodically 
during the first few weeks of operation. Readjust 
the float charge rate if necessary. 

12. Close the cabinet door. 

BATTERY VOLTAGE SENSOR ALARM 
SETTINGS 

The following adjustments apply only to control accessory panel 
groups 10 through 15 and 20 through 25. 

The high and low battery voltage alarm circuits moni¬ 
tor the condition of the battery charging system. A 
battery charging malfunction lights one of the lamps 
to indicate either a failure to charge (“LO BAT 
VOLTS”) or battery overcharge (“HI BAT VOLT”). 

Ensuring proper function of both alarm lamps 
requires careful setting of the potentiometers for 
both the low and high battery voltage sensing cir¬ 
cuits. Setting the alarm points requires a screwdriver, 
DC voltmeter (1/2 percent accuracy preferred), and a 
battery charger (separate charger required for high 
battery voltage alarm settings). 

You can build a test fixture as shown in the TROUBLESHOOTING 
section for making adjustments on the battery voltage sensor 
module rather than using the following procedures. 

High Battery Voltage Alarm Setting 


Using a separate battery charger eliminates changing charger 
settings of battery charger module 6 for this procedure. The 
separate battery charger must have sufficient capacity for the 
particular battery. 

5. For the alarm setting, the battery should be 
charged until the voltage reaches approximately: 

14.5 volts for a 12-volt lead-acid battery, 

29.0 volts for a 24-volt lead-acid battery, 

15.5 volts for a 10-cell nickel-cadmium battery, or 
31.0 volts for a 20-cell nickel-cadmium battery. 

Since these are suggested high battery settings, consult the 
battery manufacturer for the recommended alarm settings. 

6. Insert a small screwdriver into the HIGH opening 
of battery voltage sensor module 10 for adjusting 
potentiometer R9. Adjust to the on-off point for 
the “HI BAT VOLT” lamp. The lamp must stay lit 
at this voltage. 

7. Unplug or turn off the battery charger. The lamp 
must go out as soon as voltage drops a few tenths. 

8. Turn on battery charger. The lamp must light as 
voltage returns to value given in Step 5. 

High battery voltage lamp does not light for normal operation. 

9. Disconnect the battery charger and voltmeter. 

10. Insert battery charger module 6 into control 
panel. 

11. Close cabinet door. 

Low Battery Voltage Alarm Setting 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Connect a DC voltmeter to the battery terminals. 

3. For the alarm setting, the battery should be 
charged until the voltage reaches approximately: 

12.9 to 13.3 volts for the 12-volt lead-acid battery, 

25.8 to 26.6 volts for the 24-volt lead-acid battery, 

13.8 to 14.5 volts for the 10-cell nickel-cadmium 
battery, or 

27.6 to 29.0 volts for the 20-cell nickel-cadmium 
battery. 

4. Insert a small screwdriver into the LOW opening 
of battery voltage sensor module 10 for adjusting 
potentiometer R17. Adjust to the on-off point for 
the “LO BAT VOLT” lamp. The lamp must stay off. 

5. Pull out the battery charger module 6. The lamp 
must light when the battery terminal voltage 
drops to: 

12.6 volts for the 12-volt battery, 

25.2 volts for the 24-volt battery, 

12.6 volts for the 10-cell nickel-cadmium battery, 
or 

25.2 volts for the 20-cell nickel-cadmium battery. 

Insert battery charger module 6 back into its 
normal position. The “LO BAT VOLT” lamp must 
go out as the terminal voltage returns to values 
listed in Step 3. 


1. Open cabinet door of automatic transfer switch. 

2. Connect a DC voltmeter to the battery terminals. 

3. Pull out the battery charger module 6. 

4. Connect a separate battery charger to the 
battery. 
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7. Discon nect the voltmeter from the battery term i nals. 

8. Close the cabinet door. 

OVERCRANK TIME (OT-E ONLY) 


The following adjustment applies only to control accessory groups 
10 through IS, 17, and 20 through 25. 

Overcrank settings are made at the factory for 
approximately 75+ 10 seconds cranking. To adjust, 
perform the following. 

1. Remove the positive lead from the generator set’s 
start solenoid or starter. 

2. Open cabinet door of automatic transfer switch. 

3. Move selector switch to WITHOUT LOAD. 

4. Move 2 to 3 wire converter module 9 selector 
switch to NORMAL. 

5. Move test transfer switch to TEST. Overcrank 
lamp on automatic transfer switch should light at 
end of crank period. Measure the crank time with 
a stop water or watch with a second hand. 

6. To change the time, insert a small screwdriver 
through the CRANK TIME hole in the front of the 
2 to 3 wire converter module. Turn clockwise to 
increase the cranking time or counterclockwise 
to decrease the cranking time. Make adjustments 
in small increments. 

7. Move test transfer switch to NORMAL. 

8. Push the PUSH TO RESET button on the 2 to 3 
wire converter module. 

9. Repeat Steps 5 through 8 until the desired crank¬ 
ing time is obtained. 

10. Move selector switch switch to desired position, 
WITHOUT LOAD or WITH LOAD. 

11. Close the cabinet door. 

12. Reconnect positive lead to generator set’s starter 
or start solenoid. 

PROGRAMMED TRANSITION 

To change the time delay setting of the programmed 
transition time delay, use the following procedure. 

1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Fora utility-to-utility model OT, move the transfer 
inhibit switch to TEST. 

4. Remove AC power to the automatic transfer 
switch. 


| warning I The transfer switch presents a 
shock hazard that might cause 
serious injury or death unless all AC power is 
removed. Be sure to disconnect starting battery 
(if applicable) and remove AC power before 
attempting adjustments. 

5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Locate the time delay (shown in Figure 16) in the 
rear of the cabinet on the transfer switch base 
assembly. 

7. Turn the knob clockwise to increase delay 
(increments marked on knob), counterclockwise 
to decrease time delay. 

8. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

9. Restore AC power to the automatic transfer 
switch. 

10. Fora utility-to-utility model OT, move the transfer 
inhibit switch back to NORMAL. 

11. Reconnect the generator set starting battery(ies) 
if applicable. 

12. Close the cabinet door. 



FIGURE 16. PROGRAMMED TRANSITION TIME DELAY 
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TIME DELAYS OF CONTROL ACCESSORY GROUPS 10-15 AND 20-25 


START-STOP TIME DELAY 

If times for start or stop are desired other than pres¬ 
ently set, use the following procedure: 

1. Open the cabinet door of automatic transfer 
switch. 

2. Move selector switch to WITH LOAD if equipped. 

3. Move test transfer switch to TEST. 

4. With a stopwatch or watch with a second hand, 
measure the time until the generator set starts 
cranking. 

5. Insert a small screwdriver through START open¬ 
ing in front of start-stop time delay module 7. 
Turn START potentiometer clockwise to increase 
start time delay or counterclockwise to decrease 
start time delay. Make adjustments in small 
increments. 

6. Move test transfer switch to NORMAL. 

7. Measure time until generator set begins to shut 
down. 

8. Turn STOP potentiometer with the small screw¬ 
driver clockwise to increase the stop time delay or 
counterclockwise to decrease the stop time 
delay. Make adjustments in small increments. 

9. Repeat Steps 2 through 8 until desired delay 
times are obtained. 

10. Move selector switch to desired position, WITH¬ 
OUT LOAD or WITH LOAD if equipped. 

11. Close the cabinet door. 

KaUSBT programmable time«elH 


PROGRAMMABLE 
START — STOP 
TIMER 

c = SWITCH CLOSED 
o = SWITCH OPEN 


SWITCH POSITIONS 


1 

2 

3 

4 

TO START 

5 

6 

7 

8 

TO STOP 





TIME 

0 

o 

c 

o 

0.5 sec 

0 

0 

0 

c 

1.0 sec 

c 

0 

c 

0 

1.4 sec 

c 

c 

c 

0 

2.4 sec 

c 

0 

0 

c 

5.5 sec 

0 

o 

0 

0 

7.9 sec 

c 

c 

0 

c 

9.6 sec 

c 

0 

0 

0 

43 sec 

0 

0 

c 

c 

62 sec 

c 

c 

o 

0 

76 sec 

c 

0 

c 

c 

345 sec 

c 

c 

c 

c 

615 sec 



TIME TOL 

± 20% 


OPTIONAL START-STOP TIME DELAY 
(BEGIN SPEC B) 

For a time delay change of the programmable timer, 
pull out the time delay module 7 from the control 
panel and change the switch settings on the side of 
the printed circuit board for the desired times. Table 1 
lists the switch positions for the available time delays. 
Figure 17 shows the module as viewed from the 
switch (right) side. 

Example: For a start time delay of 2.4 seconds, close switches 1,2, 
and 3, and open switch 4. For a 345-second time delay on stopping, 
close switches 5, 7 and 8, and open switch 6. 



FIGURE 17. START-STOP TIME DELAY (BEGIN SPEC B) 


TRANSFER-RETRANSFER TIME DELAY 

To change the delay time of transfer-retransfer time 
delay module 8, use the following procedure and 
refer to Figure 18. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the selector switch if equipped to WITH 
LOAD. 

3. Move the test transfer switch to TEST (generator 
set will start if applicable). With a stopwatch or 
watch with a second hand, measure the time the 
red transfer light-emitting diode (LED) on the 
transfer-retransfer time delay module 8 remains 
lit. The red LED will turn off after the time delay is 
complete. IF the time delay is correct or time you 
desire, proceed to Step 5. If not, proceed to Step 

4. 
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4. Insert a small screwdriver through the 
TRANSFER opening (upperopening) inthe front 
panel of the transfer-retransfer time delay 
module. Turn clockwise in small increments to 
increase the time delay, counterclockwise to 
decrease time delay. 

5. Move the test transfer switch to NORMAL. 

6. With a stopwatch or watch with a seconds hand, 
counter the number of flashes the bottom green 
LED makes in 60 seconds (Onan suggests count¬ 
ing for 60 seconds—shorter intervals would give 
less accuracy for determining time delays). Once 
retransfer timing is complete, the red retransfer 
LED will turn off and the green LED will remain on 
for the duration of the generator set stop delay, if 
applicable. The following list gives the correlat¬ 
ing pulses to time delays. 


Pulses/60 sec 

36 

18 

12 

9 

7 

6 


Time Delay (min) 
5 

10 

15 

20 

25 

30 


If time delay is correct or time you want, proceed 
to Step 9. Otherwise, proceed to Step 7. 

7. Insert a small screwdriver through the RE¬ 
TRANSFER opening (lower opening) in the front 
panel of the transfer-retransfer time delay 
module. Turn clockwise in small increments to 
increase the time delay, counterclockwise to 
decrease the time delay. 

8. Repeat Steps 3 through 7 until the desired time 
delays are obtained. 

9. Move the selector switch if applicable to WITH 
LOAD if you want the generator set to assume 
load during exercise or tests. 

10. Close the cabinet door. 



FIGURE 18. TRANSFER-RETRANSFER TIME DELAY 


TRANSFER TIME DELAY (SPEC A ONLY) 

For adjustment or change of the transfer time delay 

(transfer of the load to the generator set) from the 

standard setting, two to three seconds, use the fol¬ 
lowing procedure: 

1. Open right cabinet door of automatic transfer 
switch. 

2. Move operation selector switch to STOP, on 
engine control for two-wire starting with OT-C or 
OT-D, or in OT-E cabinet for three-wire starting. 
Tag selector switch. 

3. Move selector switch to WITH LOAD. 

4. Remove the twist-lock disconnect plug. 

5. Open the control accessory panel. 

6. Locate generator interposing relay K4 on the rear 
side of the control accessory panel. 

7. Reconnect the twist-lock disconnect plug with 
the control accessory panel open. 

High voltages are present 
within the control cabinet 
which might cause serious personal injury or 
death. Proceed with care! 

8. Move operation selector switch to REMOTE (two 
wire starting) or NORMAL (three-wire starting), 
whichever applies. 

9. Move test transfer switch to TEST. Generator set 
will start and run. 

10. With a stopwatch or watch with a second hand, 
measure time from instant generator set reaches 
full speed until relay K4 contacts close. If time 
delay is correct or time you desire, proceed to 
Step 14. If not, proceed to Step 11. 

11. Insert a small screwdriver through hole in front 
panel of transfer time delay module 8. Turn 
clockwise in small increments to increase the 
time delay, counterclockwise to decrease the 
time delay. 

12. Move the test transfer switch to NORMAL to stop 
the generator set. 

13. Repeat Steps 9 through 12 until the desired time 
delay is obtained. 

14. Move the test transfer switch to NORMAL. 

15. Move operation selector switch to STOP. 

16. Remove the disconnect plug and close the con¬ 
trol accessory panel. 

17. Reconnect the disconnect plug. 

18., Move the operation selector switch on the engine 
control to REMOTE for two-wire starting with 
OT-C or OT-D control, or more the operation 
selector switch in the OT-E cabinet to NORMAL 
for three-wire starting, whichever applies. 

19. Return selector switch to desired position, 
WITHOUT LOAD or WITH LOAD. 

20. Close the cabinet door. 


WARNINGJ 
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RETRANSFER TIME DELAY 
(SPEC A ONLY) 

The retransfer time delay can be used to provide 0 to 
30 minutes, 36 minutes for 50 hertz, time delay on 
retransfer (retransfer of load to commercial power 
line). Shown in Figure 19 is the retransfer time delay 
with the “POWER ON” lamp and time adjustment 
knob. The adjustment knob has a black pointer and a 
red time-remaining indicator pointer. Turn the 
adjustment knob clockwise until the black pointer 
aligns with the desired time delay. 

PREHEAT TIME DELAY (OT-E ONLY) 

The preheat time delay module for diesel generator 
sets with 3-wire starting is adjustable from 5 to 60 
seconds. To change the delay, follow these in¬ 
structions: 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the selector switch if equipped to WITH¬ 
OUT LOAD. 

3. Move the test transfer switch to TEST. 

4. With a stopwatch or watch with a second hand, 
measure the amount of time the small lamp on 
preheat time delay module lights before engine 
cranks. 

5. Move the test transfer switch back to NORMAL. 

6. If time delay for preheat is set as desired, proceed 
to Step 9. If a different time is desired, proceed to 
Step 7. 

7. Insert a small screwdriver through the PREHEAT 
opening in the front panel of preheat time delay 
module. Turn potentiometer clockwise to 
increase preheat time, counterclockwise to 
decrease delay. Make adjustments in small 
increments. 


8. Repeat Steps 3 through 7 until desired preheat 
time is obtained. 

9. Move selector switch if equipped to desired posi¬ 
tion, WITHOUT LOAD or WITH LOAD. 

10. Close cabinet door of automatic transfer switch. 



FIGURE 19. RETRANSFER TIME DELAY 


TIME DELAYS OF CONTROL ACCESSORY GROUPS 51 THROUGH 55 


START, TRANSFER, AND PREHEAT 
TIME DELAYS 

Onan has suggested settings of 1 to3secondsforthe 
start time delay, 2 to 5 seconds for the transfer time 
delay, and 60 seconds for the preheat time delay. All 
require the same adjustments for changing settings 
and have time ranges of 1 to 300 seconds. To make 
the settings, perform the following. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Turn the knob on the time delay clockwise to 
increase delay time, counterclockwise to de¬ 
crease the delay time. See Figure 20. 

3. Close the cabinet door. 



40 




STOP AND RETRANSFER TIME DELAYS 

Suggested settings for these time delays are 5 min¬ 
utes for stopping and 10 to 20 minutes for retransfer. 
To change time settings, adjustable from 2 to 60 min¬ 
utes, use the procedure following. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Set the time delay by turning the adjustment knob 
in the center of the delay. See Figure 21. 

The black pointer on the face of the time delay indicates the 
preset delay. The red pointer indicates the delay time left in 
operation. 

3. Close the cabinet door. 
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T ransfer Switch 


MICROSWITCH ADJUSTMENT 

Use the following procedure to adjust the micro¬ 
switch and actuating lever. Be sure microswitch 
actuating lever is securely held in place and squarely 
aligned before beginning adjustments. 

1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. 


WARNING | 


The transfer switch presents a 
shock hazard that might cause 
serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery If applicable and remove AC 
power before attempting service. 


4. 100 through 280 ampere OT: Remove the twist- 
lock disconnect plug and open the control acces¬ 
sory panel. 

5. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom of meter 
lamp flange so you can swing the hinged panel 
outward. 

6. Manually close the transfer switch to the side on 
which the microswitch is mounted (the one you 
want to adjust). 

7. Remove the auxiliary switch cover. 

8. Loosen the two long mounting screws through 
the brackets and adjust the switches so that there 
is between 1/16 and 3/32 inch (1.6 and 2.4 mm) 
clearance between the actuating lever and the 
switch body as shown in Figure 22. 

9. Tighten the microswitch mounting screws mak¬ 
ing sure not to move the micro-switches during 
tightening. 

10. Re-install the auxiliary switch cover. 

11. Manually move the transfer switch back to its 
original position, if necessary. 

12. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure with the two screws 
removed in step 5. 

13. 100 through 280 ampere OT: Close the control 
acessory panel and reconnect the twist-lock dis¬ 
connect plug. 

14. Restore AC power to the automatic transfer 
switch. 

15. Reconnect the generator set starting batteries (if 
applicable). 

16. Close the cabinet door. 


MICROSWITCH (SHOWN FREE 
OF MOUNTING BRACKET) 



LOOSEN THESE SCREWS 
AND NUTS TO ADJUST 
SWITCHES 


FIGURE 22. MICROSWITCH ADJUSTMENT 


CHECKING LINEAR ACTUATOR 

Always check the mechanical interlock and movable 
contacts for binding action by operating the transfer 
switch manually. If okay, check the linear actuator 
using the following procedure. 
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1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. 

| WARN | NG k The transfer switch presents a 
shock hazard that might cause 
serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting service. 

4. 100 through 280 ampere OT: Remove the twist- 
lock disconnect plug and open the control 
accessory panel. 

5. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom of meter- 
lamp panel flange so you can swing the hinged 
panel outward. 

6. Remove the auxiliary switch cover (with actuator 
disconnect switch and switch nameplate) by tak¬ 
ing out the four screws. 


7. With all power removed, connect an ohmmeterto 
the wire lead terminals noted below. Table 2 
shows the correct resistance values. If the resist¬ 
ance is other than that listed, replace the actuator 
as described under Replacement of Linear 
Actuator. 

8. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure with the two screws 
removed in Step 5. 

9. 100 through 280 ampere OT: Close the control 
accessory panel and reconnect the twist-lock 
disconnect plug. 

10. Restore AC power to the automatic transfer 
switch. 

11. Reconnect the generator set starting batteries (if 
applicable). 

12. Close the cabinet door. 


TABLE 2. LINEAR ACTUATOR WINDING RESISTANCES @ 25° C (77°F) 


LINEAR 

ACTUATOR 

ACTUATOR 

VOLTAGE 

RESISTANCE +10% 
BETWEEN RED 

AND WHITE 

LEADS 

12 Coil 

(6.1 in. or 155 mm 
long)* 

110-120 (50/60 Hz) 

4.4 0 

208-240 (50/60 Hz) 

160 

440-480 (50/60 Hz) 

55 0 

347 (50/60 Hz) 

45 0 

16 Coil 

(8.2 in. or 207 mm 
long)* 

208-240 (50/60 Hz) 

80 

440-480 (50/60 Hz) 

34 0 

347 (50/60 Hz) 

23 0 

8 Coil 

(4.2 in or 106 mm 
long)* 

110-120 (50/60 Hz) 

4.2 0 

208-240 (50/60 Hz) 

170 

440-480 (50/60 Hz) 

68 0 

347 (50/60 Hz) 

42 0 


‘Length does not include mounting bracket 
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REPLACEMENT OF LINEAR ACTUATOR 
100 Through 280 Ampere OT 

1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. 


warning | The transfer switch presents a 
shock hazard that might cause 
serious injury or death unless all AC power is 
removed. Be sure to disconnect the starting 
battery if applicable and remove AC power 
before attempting service. 

4. 100 through 280 ampere OT: Remove the twist- 
lock disconnect plug and open the control acces¬ 
sory panel. 

5. 100 through 280 ampere OT: Remove the one 
screw on top and one screw on bottom of meter- 
lamp panel flange so you can swing hinged panel 
outward. 

6. Remove the auxiliary switch cover (with actuator 
disconnect switch and switch nameplate) by tak¬ 
ing out the four screws and ET lock washers. See 
Figure 23. 


7. Remove the red, transparent covers from the 
sides of the linear actuator. 

8. Remove the actuator black, red, and white wire 
leads from the capacitor and circuit breaker. Note 
connections. (You have to remove capacitor cap 
to remove leads.) 

9. Remove the capscrew and lock washer from each 
end of the actuator rod so that you can remove 
actuator rod end assemblies from the actuator 
handles. Support rod ends so you do not damage 
handles. 

10. Slide the actuator rod out from the linear 
actuator. 

11. Remove the four actuator mounting capscrews, 
lock washers, and spacers and lift off the 
actuator. 

warning k To prevent personal injury, 
grasp the actuator so it will not 
drop while removing capscrews. 

12. Mount the new linear actuator (wire leads toward 
bottom) with the hardware from Step 11. Be sure 
to connect the grounding lead with ring terminal 
to the one mounting capscrew (Figure 23). Snug 
mounting capscrews only at this time. 
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13. Move the actuator rod ground brush over to the 
side just enough so you can insert the actuator 
rod through the linear actuator. See Figure 24. 

14. Insert the actuator rod end assemblies into the 
handles and connect to the actuator rod with the 
capscrews and lock washers removed in Step 10. 
Tighten capscrews to 135 + 0, -5 in. lb (15.2 + -0.6 
N*m). 

15. Align the actuator so the actuator rod has equal 
clearance on each side in the linear actuator 
opening. Then tighten actuator mounting cap¬ 
screws to 75 +0, -5 in. lb. (8.5 +0, -0.6 N*m). 

16. Connect the terminals of the actuator wire leads 
to the same terminals as was the old linear 
actuator. 

17. Manually operate the transfer switch several 
times. Check general operation for actuator rod 
alignment, etc. Remedy if necessary. 


18. Re-install the actuator covers with the screws and 
lock washers from Step 7. 

19. Mount the auxiliary switch cover back on the 
transfer switch with the four screws and ET lock 
washers. 

20. 100 through 280 ampere OT: Close the meter- 
lamp panel and secure with the two screws 
removed in Step 5. 

21. 100 through 280 ampere OT: Close the control 
accessory panel and reconnect the twist-lock 
disconnect plug. 

22. Restore AC power to the automatic transfer 
switch. 

23. Reconnect the generator set starting batteries (if 
applicable). 

24. Close cabinet door. 


ACTUATOR 


ACTUATOR ROD (SHOULD 
CENTER IN ACTUATOR 
OPENING) 



ES-1371 


FIGURE 24. ACTUATOR AND ACTUATOR ROD INSTALLATION 
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400 Through 1000 Ampere OT 

1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. Tag disconnect. 


6. Slide the actuator rod out from the linear actuator. 

7. Remove the actuator black, red, and white leads 
from the capacitor and circuit breaker. Note con¬ 
nections. (You will have to remove capacitor cap 
to remove leads.) 

8. Remove the four actuator mounting capscrews, 
washers, and nuts and lift off the actuator. 


warning - I T/ie transfer switch presents a 
-■ shock hazard that might cause 


serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting adjustments. 


4. Remove the auxiliary switch cover (with actuator 
disconnect switch and switch nameplate) by tak¬ 
ing out the four screws and ET lock washers. See 
Figure 25. 

5. Remove the capscrew and lock washer from each 
end of the actuator rod so you can remove the 
actuator rod end assemblies from the handles. 
Support rod ends so you do not damage handles. 


WARNING 


To prevent personal injury, 
grasp the actuator so it will not 


drop while removing mounting capscrews. 


9. Mount the new actuator (wire leads toward bot¬ 
tom) with the hardware from Step 9. Be sure to 
connect grounding lead with ring terminal to the 
one mounting capscrew (Figure 25). Snug 
mounting capscrews and nuts only at this time. 

10. Move the actuator rod ground brush overtheside 
just far enough so you can insert the actuator rod 
through the linear actuator. 
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11. Insert the actuator rod end assemblies in the 
handles and connect to the actuator rod with the 
capscrews and lock washers removed in Step 5. 
Tighten capscrews to 135 +0, -5 in. lb (15.2 +0, -0.6 
N*m). 

12. Connect the terminals of the actuator wire leads 
to the same terminals as the old linear actuator. 

13. Manually operate the transfer switch several 
times. Check general operation for actuator rod 
alignment, etc. Remedy if necessary. 

14. Mount the auxiliary switch cover back on the 
transfer switch with the four screws and ET lock 
washers. 

15. Restore AC power to the automatic transfer 
switch. 

16. Reconnect the generator set starting batteries (if 
applicable). 

CONTACT REPLACEMENT 
(100 & 150 AMPERE OT) 

The following describes the procedure to replace 
contacts on a 2- or 3-pole, 100 or 150 ampere transfer 
switch. However, use the same instructions for a 4- 
pole, switched neutral transfer switch or a rear- 
connected (power and load wires) transfer switch 
since the procedure is so similar. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 


3. Remove AC voltage from the automatic transfer 
switch. 

The transfer switch presents a 
shock hazard that might cause 
serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting service. 

4. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

5. Remove the one screw on top and one screw on 
bottom of meter-lamp panel flange so you can 
swing the hinged panel outward. 

6. Manually open the transfer switch onthesideyou 
want to replace the contacts. 

7. Remove the red, transparent contact cover. You 
can first remove the auxiliary switch cover with 
actuator disconnect switch if this will aid removal 
of contact cover. 

8. Remove the normal or emergency lug terminal(s) 
from the contact(s) you are replacing. (Remove 
the wires from the lugs first if this makes it easier.) 
See Figure 26. 

9. Remove the two long capscrews, flat washers, 
and ET lock washers from the arc chute retainer 
(Figure 26). 

10. Remove the arc chute retainer. 

11. Remove the arc chute for the contact needing 
replacement. See Figure 27. 


warningJ 



FIGURE 26. TYPICAL 100 AND 150 AMPERE OT TRANSFER SWITCH 
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CROSSBAR ASSEMBLY 



FIGURE 27. ARC CHUTE LOCATION 


12. With a good Phillips screwdriver, remove the 
screw holding the strap (stationary contact) to 
the transfer switch base. See Figure 28. 

13. Install the new contact strap and secure with a 
new screw. Tighten to a torque of 18 in. lb (2.0 
N«m). 

14. Using a center-punch, indent the edges of the 
screw in three places to lock the screw in place as 
had been done to the screw removed (Figure 28). 



PHILLIPS CONTACT 

SCREW (NOTE STRAP 

THREE INDENTATIONS) 


FIGURE 28. CONTACT STRAP 

15. Repeat Steps 11 through 14 remaining contact 
strap(s). 

16. Remove the rod end assembly from actuator 
handle (on side contacts are to be replaced). See 
Figure 29. 


ACTUATOR 

HANDLE 



ASSEMBLY 


FIGURE 29. ACTUATOR HANDLE 


17. Remove the switch lever which actuates micro¬ 
switches from the crossbar assembly by taking 
out the two Phillips screws (Figure 26). 

18. On the opposite end of the crossbar assembly, 
remove the interlock arm assembly by taking out 
the two Phillips screws (Figure 26). 

19. Remove the hex head capscrews and washers so 
the crossbar assembly straps are loose (Figure 
26). 

20. Remove the crossbar assembly by taking out the 
eight Phillips screws (save screws). See Figure 
26. 

21. Remove the actuator handle from the old cross¬ 
bar assembly and fasten it on the new crossbar 
assembly using existing hardware. 

22. Install the new crossbar assembly in the transfer 
switch using the eight screws from Step 26. 

23. Fasten the crossbar assembly straps to the 
transfer switch with the capscrews and washers 
from Step 19. Tighten the capscrews to a torque 
of 140 in. lb (15.8 N«m). 

24. Install the switch lever on the crossbar assembly 
with the two Phillips screws as was mounted 
before. Be sure lever is held securely in place so 
that it is aligned squarely with auxiliary switches. 

25. On the opposite end of the crossbar assembly, 
mount the interlock arm assembly on the cross¬ 
bar with the two existing screws. 

26. Insert the rod end assembly into the handle (Fig¬ 
ure 29) and connect to actuator rod with cap¬ 
screw and lock washer removed in Step 16. 
Tighten capscrew to 135 +0, -5 in. lb. (15.2 +0., 
-0.6 N*m). 
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ACTUATOR 


ACTUATOR ROD 
(SHOULD CENTER 
IN ACTUATOR 
OPENING) 



TORQUE WRENCH 
(13.5 +0, -5 IN. LB. OR 
15.2 +0, -0.6 N»M) 


ES 1371 


FIGURE 30. INSTALLING ROD END ASSEMBLY 


27. Note actuator rod alignment in the actuator open¬ 
ing. It should have equal clearance on each side. 
If not, loosen the actuator mounting capscrews 
(Figure 30) and shift the actuator slightly. Then 
tighten actuator mounting capscrews to 75 +0, -5 
in. Sb (8.5 +0 -0.6 N®m). 

28. Move the actuator handle so that you close the 
contacts just installed. Adjust the nut for each 
contact until it has a clearance of 0.045 to 0.078 
inch (1.2 to 1.9 mm) from the arm. See Figure 31. 
After settings, lock each nut with glyptol. 

Check contact pressure by lifting end of each contact with a 
spring scale. It should take a minimum force of 8 pounds (3.6 
kg) to open the contact. 

29. With the new arc chutes held in position, install 
the arc chute retainer and secure with the long 
washers and screws used before. Make sure the 
arc chutes are in correct position. 



CONTACT 

STRAP 


ADJUSTING NUT 


ARM 


FIGURE 31. 100 AND 150 AMPERE OT CONTACT ADJUSTMENT 


Check that the contacts of the crossbar assembly are cen¬ 
tered in the chute and that the arc chute sides are perpendicu¬ 
lar to the mounting base. 

30. Install the lug terminals on the new contact 
straps. Make sure the strap has some anti¬ 
oxidant, electrical joint compound on mating sur¬ 
face before securing lug terminal with existing 
hex head bolt. Tighten bolt to torque of 120 in. lb 
(13.5 N*m). See Figure 26. 

31. Connect the normal or emergency wires to the 
appropriate lug terminals. 

32. Put the contacts cover back over the contacts. 
Also re-install auxiliary switch cover if removed. 


33. Manually move the transfer switch back to its 
original position before contact replacement 
began. 

34. Close the meter-lamp panel and secure with the 
two screws removed in Step 5. 

35. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

36. Restore AC power to the automatic transfer 
switch. 

37. Reconnect the generator set starting batteries (if 
applicable). 

38. Close the cabinet. 
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CONTACT REPLACEMENT, 225-280 
AMPERE OT (SPEC C ONLY) 

The following describes the procedure to replace 
contacts on a 2- or 3-pole, 225 or 280 am pere transfer 
switch. However, use the same instructions for a 4- 
pole, switched neutral transfer switch or a rear- 
connected (power and load wires) transfer switch 
since the procedure is so similar. 


1. Open cabinet door of automatic transfer switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. 


WARNING 


] 


The transfer switch presents a 
shock hazard that might cause 
serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting service. 


7. Remove the red, transparent contact cover from 
over the crossbar assembly bytaking outthefour 
screws (Figure 32). You can first remove the auxil¬ 
iary switch cover with actuator switch if this will 
aid removal of contact cover. 

8. Remove the normal or emergency wires from the 
lug terminals, whichever applies. 

9. Remove the one capscrew from the crossbar 
assembly so you can remove switch lever and 
interlock arm from crossbar. See Figure 34. 

10. Remove the rod end asembly from the actuator 
handle (on side contacts to be replaced). See 
Figure 33. 

11. Remove two actuator mounting bolts, lock 
washers, and actuator spacers from the crossbar 
mounting block with contacts which will be 
replaced (Figure 34). 

pTAUTiorn Be careful t0 support actuator 
as not to damage it since it will 
be supported only by the mounting capscrews 
on the other end. 


4. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

5. Remove the one screw on top and one screw on 
bottom of meter-lamp panel flange so you can 
swing the hinged panel outward. 

6. Manually open the transfer switch side on which 
you are going to replace the crossbar assembly 
(movable contacts). 


12. Remove the hex head capscrews and washers so 
the crossbar assembly straps are loose from 
jumper straps. 

13. Remove the block and crossbar assembly by tak¬ 
ing out the four capscrews and lock washers 
(Figure 34). 

14. Remove the actuator handle from the crossbar 
assembly. (Note how it is mounted.) 



FIGURE 32. TYPICAL 225 AND 280 AMPERE OT TRANSFER SWITCH 
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FIGURE 33. ACTUATOR HANDLE 


15. Mount the actuator handle on the new block and 
crossbar assembly with the hardware provided 
(mount same way handle was mounted on old 
crossbar assembly). 

16. Mount the new block and crossbar assembly on 
the transfer switch base using the capscrews and 
washers from Step 13. Tighten mounting bolts to 
75+0,-5 in. lb (8.5+0,-0.6 N*m). See Figure 34. 


17. With the hex head capscrews and washers from 
Step 12, secure the straps from the new block and 
crossbar assembly. Make sure there is some elec¬ 
trical anti-oxidant coating between the current- 
carrying surface (should still be enough coating 
on existing mating strap). Tighten bolted joints to 
a torque of 140+0,-0.5 in. lb (15.8+0,-0.6 N*m). 

18. Install the two actuator spacers, actuator mount¬ 
ing bolts, and lock washers removed in Step 11. 
Tighten the bolts to a torque of 75+0,-5 in. lb 
(8.5+0, -0.6 N*m). 

19. Mount the switch lever and interlock arm from 
Step 9 on the new crossbar assembly. Be sure the 
lever is held securely in place and that it is 
squarely aligned with auxiliary switches. 

20. Insert the rod end assembly into the handle (Fig¬ 
ure 35) and connect to actuator rod with caps¬ 
crew and lock washer removed in Step 10. 
Tighten capscrew to 135+0,- 5 in. lb (15.2+0.6 
N»m). 

21. Note actuator rod alignment in the actuator open¬ 
ing. It should have equal clearance on each side. 
If not, loosen the actuator mounting capscrews 
(Figure 35) and shift the actuator slightly. Then 
tighten actuator mounting capscrews to 75+0,-5 
in. lb (8.5+0,-0.6 N*m). 

22. Connect the normal or emergency wires to the 
appropriate lug terminals. 



FIGURE 34. TYPICAL 225 AND 280 AMPERE OT TRANSFER SWITCH (CONTACTS COVER REMOVED) 
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23. Mount the contact cover back over the crossbar 
assembly. Also re-install auxiliary switch cover if 
removed. 

24. Manually move the transfer switch back to its 
original position before contact replacement 
began. 

25. Close the meter-lamp panel and secure with the 
two screws removed in Step 5. 

26. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

27. Restore AC power to the automatic transfer 
switch. 

28. Reconnect the generator set starting batteries (if 
applicable). 

29. Close the cabinet door. 

CONTACT REPLACEMENT 
(400-1000 AMPERE OT) 

The following describes the procedure to replace 
contacts on a 2- or 3-pole, 400 through 1000 ampere 
transfer switch. However, use the same instructions 
for a 4-pole, switched neutral transfer switch or a 
rear-connected (power and load wires) transfer 
switch since the procedure is so similar. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Disconnect the generator set starting battery(ies) 
if applicable. 

3. Remove AC voltage from the automatic transfer 
switch. 


The transfer switch presents a 
shock hazard that might cause 
serious personal injury or death unless all AC 
power is removed. Be sure to disconnect the 
starting battery if applicable and remove AC 
power before attempting service. 

4. Manually open the transfer switch on the side you 
will replace the stationary contact. 

5. Remove the red, transparent contact covers by 
pressing outward on each cover end until cover 
clears holding tabs, then lifting up and pulling 
away from transfer switch. See Figure 36. 

6. Remove the normal or emergency wires from lug 
terminals, whichever applies (Figure 37). 

7. Remove the lug terminals from the straps (contact). 

8. Remove arc chute barrier by sliding out from con¬ 
tacts (Figure 36). 

9. Remove the block assembly with contact strap. 
(Note if block assembly has spacers on one side 
held in place by block mounting bolts.) See Fig¬ 
ure 36. 

A. Remove two mounting capscrews, internal 
tooth lock washers, and flat washers on right 
side of block assembly (emergency block 
assemblies, left side of block assemblies on 
normal side). 

B. While holding block assembly with one hand, 
loosen two mounting capscrews on left side 
(right side for block assemblies on normal 
side). You should now be able to remove 
block assembly. 


WARNING^J 



FIGURE 35. INSTALLING ROD END ASSEMBLY 
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10. Install new block assembly using mounting 
hardware from old block (use spacers if used with 
old block assembly). For a three- or four-pole 
transfer switch, do not tighten mounting caps¬ 
crews until all adjacent mounting blocks (such as 
blocks on normal side) are replaced. Use a torque 
of 65 to 75 in. lb (7.3 to 8.5 N®m) on the mounting 
capscrews. 

For 3- or 4-pole OT transfer switches, the outside power pole 
block assemblies must have matching part numbers (power 
poles A and C) due to spacers within the assemblies. 

11. Mount lug terminal on new block assembly. Make 
sure lug terminal has anti-oxidant, electrical joint 
compound on mating surface before securing it 
with hex head bolt in block assembly. Tighten 
bolt to a torque of 33 +0, - 5 ft. lb (44 +0, -6 N»m). 


12. Repeat Steps 8 through 11 for the other contact 
straps. 

13. Connect the normal or emergency wires to the 
appropriate lug terminals. 

14. Remove capscrews and lock washers from actua¬ 
tor rod end assemblies. 

15. Slide actuator rod out of linear actuator (note 
ground brush against actuator rod). 

16. Remove auxiliary switch cover (with actuator dis¬ 
connect switch and switch nameplate), but leave 
wires disconnected. 

17. Remove the two screws from the crossbar 
assembly which secure the interlock arm assembly. 
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22. If replacing the top block and crossbar assembly, 
remove the top load assembly strap in ordertoget 
at the block and crossbar assembly’s bottom 
capscrews. 

23. Remove the mounting capscrews and washers 
securing the block and crossbar assembly to the 
transfer switch base assembly and carefully 
remove assembly. 

24. Remove handle from crossbar assembly and 
mount on new crossbar assembly with the old 
hardware. 

25. Install the new block and crossbar assembly on 
the transfer switch base with the capscrews and 
washers from Step 22. Tighten capscrews to a 
torque of 65 to 75 in. lb (7.3 to 8.5 N*m). 

26. If the top block and crossbar assembly was 
replaced, reconnect the top load strap. Tighten 
the large capscrew on the load lug terminal 
mounting bolt to 50 +0, -5 ft lb (68 +0, -6 N*m) and 
the smaller capscrews to 10+0,-5 ft lb (13 +0, -6 
N*m). Make sure the strap mating surfaces still 
have a thin coat of electrical, anti-oxidant com¬ 
pound before reconnecting load strap. See Fig¬ 
ure 37. 

27. Connect the interlock arm assembly to the cross¬ 
bar assembly with the two screws removed in 
Step 17. 

28. On the opposite end of the crossbar assembly, 
mount the switch lever with the existing screws 
from Step 18. Be sure the lever is held securely in 
place and that it is squarely aligned with the auxil¬ 
iary switches. 

29. Mount the motor mounting plate with actuator 
back on transfer switch with actuator mounting 


spacers, lock washers, and capscrews. Do not 
tighten the mounting capscrews completely at 
this time. 

30. Move the actuator rod ground brush over to the 
side just enough so you can insert the actuator 
rod through the linear actuator. See Figure 38. 

31. Insert the actuator rod end assemblies into the 
handles and connect to the actuator rod with the 
capscrews and lock washers removed in Step 14. 
Tighten capscrews to 135 +0, -5 in. lb. (15.2 +0, 
-0.6 N*m). 

32. Align the actuator so the actuator rod has equal 
clearance on each side in the linear actuator 
opening. Then tighten the actuator mounting 
place capscrews to 75 +0, -5 in. lb (8.5 +0, -0.6 
N*m). 

33. Mount auxiliary switch cover with actuator dis¬ 
connect switch back on transfer switch. 

34. Install the arc chute barriers over the arc chute. 

35. Install the contact covers back on the transfer 
switch. 

36. Manually move transfer switch back to the origi¬ 
nal position before contact replacement began. 

37. Restore AC power to the automatic transfer 
switch. 

38. Reconnect the generator set starting batteries (if 
applicable). 

39. Close the cabinet. 



ES-1371 


FIGURE 38. INSTALLING ROD END ASSEMBLY 
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Troubleshooting 


This troubleshooting section is divided into four main parts, corresponding with the type 
control accessory panel the OT model has. Note the type panel involved and proceed to the 
page indicated for the appropriate troubleshooting index. (See General Information for 


description of model number system). 

1. Solid-state control groups 10 through 15 and 20 through 25.see page 57. 

2. Control group 16 for utility-to-utility model OTs .see Page 73. 

3. Control group 17 for generator set-to-generator set model OTs .see page 80. 

4. Relay-type control groups 51 through 55.see page 92. 
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OTs WITH CONTROL PANEL GROUPS 10-15 OR 20-25 


Find the problem below and proceed to the page indicated. Then answer the questions in the chart 
on that page either“YEC” or“NO.” Referto the number in the column and proceed to that step, etc. 


INDEX 



Problem 

See Page 

H 

OT fails to immediately connect load to normal 
line when generator set is not operating. 

58 

B 

OT fails to connect load to generator 
set when set runs during test with load or 
during a normal power outage. 

60 

C 

OT fails to start generator set during 
a power outage. 

64 

D 

OT fails to automatically retransfer load 
from generator set to line after normal power 
returns. Generator set continues to run. 

66 

E 

OT delays transferring load to line until generator 
set stops after normal power outage. 

69 

F 

Generator set starts during normal service. 

70 

G 

Exerciser clock fails to start generator set. 

71 

H 

Battery charger malfunctions. 

71 

1 

Overcrank lamp lights while generator set is running 
(OT-E only). 

72 

J 

Overcrank lamp lights without any engine cranking (OT-E only). 

72 


Use of Bypass Plug or Extension Board Module — see page 90. 


For modular, solid-state control accessory panels, use any tin edge contact boards still in your stock for replacement only in 
Spec A OT transfer switches. After depleting the stock, use only boards with gold edge contacts for all OT transfer switches (any 
OT can use a board with a gold edge contact). 
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A 

OT fails to immediately connect 

load to line when generator set is not operating. 

YES 

B9I 

1A 

Is normal line energized and delivering rated 
voltage to the line terminals of the transfer switch? 

2A 

— 

2A 

Is the control panel disconnect plug properly 
inserted into receptacle? 

3A 

— 

3A 

Is actuator switch SI on transfer switch assembly 
in the up (closed) position? 

4A 

— 

4A 

Move actuator switch SI to down (open) position. 

Can you operate the transfer switch manually? 

(Move transfer switch back to original position 
if you were able to operate it.) 

6A 

5A 

5A 

See the TRANSFER SWITCH section for maintenance and 
repair information. 

— 

— 

6A 

Does OT have an interposing relay K1? 

7A 

9A 

7A 

Does OT have rated AC voltage between TB31-1 and 

TB31-2? 

11A 

8A 

8A 

Replace interposing relay K1. 


— 

9A 

Are contacts K4 (3-9), K4 (3-7) for control groups 

20-25, closed and making good contact? 

11A 

10A 

10A 

Replace relay K4. 

— 

— 

11A 

Does OT have programmed transition time delay K9 
(located on transfer switch base)? 

12A 

14A 

12A 

Close actuator switch SI (up position). With the 
control panel disconnect plug connected, jumper time 
delay K9 terminals 1 and 5, K9 terminals 2 and 6 for 
switched neutral transfer switch with two linear motors. 

Does transfer switch operate? 

13A 

14A 

13A 

warning 1 High voltages are present within the 

serious personal Injury or death. Proceed with care! 

Repair or replace time delay K9. 



14A 

Does OT transfer switch have two linear actuator 
motors (one for switching neutral)? 

17A 

15A 

15A 

_i. 

Remove AC power from the OT automatic transfer switch 

and remove the generator set starting battery. Remove 

the auxiliary switch cover from the left side of the 

transfer switch (leave wire leads connected). With the 

transfer switch contacts open on the normal side, is there 

continuity between COMMON and NORMALLY CLOSED terminals 

of cutoff switch S2? 

19A 

16A 
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A 

(Continued) 

YES 

NO 

16A 

Replace microswitch and adjust new microswitch as 
described in TRANSFER SWITCH section. 

■- 

— 

17A 

Remove AC power from the OT automatic transfer switch 
and remove the generator set starting battery. 

Remove the auxiliary switch covers (leave wire leads 
connected to actuator switch SI and circuit breaker(s) 
on large auxiliary switch cover). 




Manually operate transfer switch to open normal-side 
power and neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of each 
normal-side auxiliary switch and continuity between 

COMMON and NORMALLY OPEN terminals of each emergency-side 
auxiliary switch. Are switches okay? 

18A 

16A 

18A 

Manually operate the transfer switch to open the 
emergency-side power and neutral contacts and to close 
those on normal side. There should be continuity 
between the COMMON and NORMALLY CLOSED terminals of 
each emergency-side auxiliary switch and continuity 
between COMMON and NORMALLY OPEN terminals of each 
normal-side auxiliary switch. Are switches okay? 

19A 

16A 

19A 

Is there continuity across actuator switch SI 
terminals when the switch is in the closed (up) position? 

21A 

20A 

20A 

Replace actuator switch SI. 

— 

— 

21A 

Is there continuity across actuator circuit breaker 
terminals (resistance should be near zero if OK)? 

23A 

22A 

22A 

Replace circuit breaker. 

— 

— 

23A 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the 
linear actuator if necessary. 
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B 

OT fails to connect load to generator set when set runs 
during test with load or a normal power outage. 

YES 

NO 

IB 

Is generator output near rated AC voltage? 

2B 

— 

2B 

Has transfer time delay completed its timing cycle? 

3B 

— 

3B 

Is actuator switch SI in the up (closed) position? 

4B 

— 

4B 

Move actuator switch SI to down (open) position. Can 
you operate the transfer switch manually? (Move 
transfer switch back to original position if you 
were able to operate it.) 

6B 

5B 

5B 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

6B 

Is rated AC voltage present between terminals TB7-7 
and TB7-8? 

30B 

7B 

7B 

Close actuator switch SI (up position). Make sure 
disconnect plug is connected. Does transfer switch 
operate to close transfer switch to generator side 
when voltage sensor module 4 pick-up voltage knob 
is turned to minimum (counterclockwise)? 

8B 

9B 

8B 

Is AC input voltage to transformer T3 connected to 
correct primary voltage tap to give nominal 40 volts 

AC on T3 (X1-X2)? 

9B 

_ 

9B 

Does transfer switch operate when voltage sensor 
module 4 is replaced by a bypass module or if K4 
terminal A, K4 terminal 1 for control groups 20-25, 
is jumpered to ground? 

10B 

11B 

10B 

Replace voltage sensor module. 

— 

— 

11B 

Is plug-in module 8 a transfer-retransfer time delay 
(300-1188)? 

12B 

13B 

12B 

Does transfer switch operate if time delay module 8 is 
replaced by a transfer bypass plug or if K4 terminal B, K4 
terminal 2 for control groups 20-25, is jumpered to 

TB1-6? 

25B 

13B 

13B 

Do terminals TB1-6 and TB1-7 have a transfer inhibit 
circuit? 

14B 

16B 

14B 

Does OT transfer load if you jumper TB1-6 to TB1-7? 

15B 

16B 

15B 

Check for malfunction in transfer inhibit circuit. 

— 

— 

16B 

Is voltage on K4 (A-B), K4 (1-2) for control groups 20-25, 
above 9 volts DC? 

18B 

17B 
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B 

(Continued) 

YES 

NO 

17B 

Is DC voltage from TB1-GND to TB1-B+ equal to rated 
battery terminal voltage? 

18B 

19B 

18B 

Is DC voltage from TB3-7 to TB3-16 equal to rated 
battery voltage? 

20B 

19B 

19B 

Check for poor connections, defective battery, etc. 

— 

— 

20B 

Is voltage from TB3-7 to TB1-6 greater than 9 volts DC? 

22B 

21B 

21B 

Replace voltage module 5. 

— 

— 

22B 

Is voltage from TB3-7 to TB1-7 greater than 9 volts DC? 

24B 

23B 

23B 

Check circuit from TB1-6 to TB1-7. It must be closed 
by a jumper or external circuit. 

— 

— 

24B 

Is voltage from TB3-7 to K4-B, to K4-2 for control groups 

20-25, greater than 9 volts DC? 

26B 

25B 

25B 

Replace module 8. 

— 

— 

26B 

Has relay K4 energized and are contacts K4 (4-7), 

K4 (4-6) for control groups 20-25, closed properly? 

28B 

27B 

27B 

Replace relay K4. 

— 

— 

28B 

Are contacts K3 (2-8), K3 (4-8) for control groups 20-25, 
closed to bring rated AC generator voltage 
down to TB6-8? Measure for rated AC voltage 
between TB7-7 and TB7-8. 

30B 

29B 

29B 

Replace relay K3. 

— 

— 

30B 

Does OT have an interposing relay K1? 

31B 

33B 

31B 

Is nominal AC voltage present between terminals 

TB31-2 and TB31-3? 

33B 

32B 

32B 

Replace interposing relay K1. 

— 

— 

33B 

Does OT have programmed transition time delay K9 (time 
delay K9 mounted on transfer switch base)? 

34B 

39B 

34B 

Does OT transfer load to generator set if you jumper 
programmed transition time delay K9 terminals 2 and 6, 

K9 terminals 1 and 5 for switched neutral transfer 
switch with two linear motors? 

35B 

36B 

35B 

Repair or replace time delay K9. 

— 

— 

36B 

Does OT transfer switch have two linear actuator 
motors (one for switching neutral)? 

42 B 

37B 
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B 

(Continued) 

YES 

NO 

37B 

Remove AC power from OT automatic transfer switch 
and remove generator set starting battery. 

Remove the auxiliary switch cover from the left side 
of the transfer switch (leave wire leads connected). 

With the transfer switch closed to the normal side, is there 
continuity between the COMMON and NORMALLY 

CLOSED terminals of cutoff switch S6? 

45B 

38B 

38B 

Replace microswitch S6 and adjust new microswitch as 
described in the TRANSFER SWITCH section. 

— 

— 

39B 

Does OT transfer switch have two linear motors (one 
for switching neutral)? 

42B 

40B 

40B 

Remove AC power from the OT automatic transfer switch 
and remove generator set starting battery. Remove 
the auxiliary switch cover with actuator switch SI from 
the left side of the transfer switch (leave wire 
leads connected). With the transfer switch closed to 
the normal side, is there continuity between the 

COMMON and NORMALLY CLOSED terminals of cutoff switch 

S5? 

45 B 

41B 

41B 

Replace microswitch S5 and adjust new microswitch as 
described in TRANSFER SWITCH section. 

— 

— 

42 B 

Remove AC power from OT automatic transfer switch 
and remove generator set starting battery. Remove 
the auxiliary switch covers (leave wire leads 
connected to actuator switch SI and circuit breakers 
on left auxiliary switch cover). 




Manually operate transfer switch to open normal-side 
power gnd neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of each 
normal-side auxiliary switch and continuity between 

COMMON and NORMALLY OPEN terminals of each emergency- 
side auxiliary switch. Are switches okay? 

43 B 

44B 

43B 

Manually operate transfer switch to open the emergency- 
side power and neutral contacts and to close those on 
the normal side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of each 
emergency-side auxiliary contact and continuity between 
the COMMON and NORMALLY OPEN terminals of each 
normal-side auxiliary switch. Are switches okay? 

45 B 

44B 

44B 

Replace defective microswitch and adjust as described 
in TRANSFER SWITCH section. 

— 

— 

45B 

Is there continuity across actuator switch SI 
terminals when switch is in up (closed) position? 

47 B 

46 B 

46B 

Replace actuator switch SI. 

— 

— 
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B 

(Continued) 

YES 

NO 

47 B 

Is there continuity across actuator circuit breaker 
(resistance should be near zero if OK)? 

49B 

48B 

48B 

Replace circuit breaker. 

— 

— 

49B 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the 
linear actuator if necessary. 

— 

— 
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OT fails to start generator set 
during a power outage. 


YES 


NO 


1C 

Is plug-in module 9 of control accessory panel a 2 to 

1 3 wire converter 300-0926 with selector switch set 
in NORMAL position? 

2C 

12C 

2C 

Push the module 9 reset switch. If engine does not 
crank, place module 9 selector switch in HAND CRANK 
position. Can you start generator set with start 
switch on engine control? 

3C 

14C 

3C . 

Stop generator set and move module 9 selector switch 
to NORMAL. Place selector switch S2 on control 
accessory panel to WITHOUT LOAD and test transfer 
switch SI to TEST. Does generator set start? 

18C 

4C 

4C 

Jumper TB1-B+ to TB1-RMT (make sure that voltage from 
ground to TB1-RMT is equal to rated battery 
voltage). Does engine crank? 

5C 

6C 

5C 

Check circuit from TB1-B+ through control panel test 
transfer switch SI (2-1) and selector switch S2 (2-3) 
to TB1-RMT for loose connections or open circuits. 



6C 

Jumper TB1-GND to TB1-3. Does engine crank? 

8C 

7C 

7C 

Check all wiring and switches between B+, GND and 
terminal 3 on the generator set, B+, GND and 
terminal 3 on TB1 in the automatic transfer switch 
for an open circuit. 



8C 

Is plug-in module 16 a preheat time delay module? 

10C 

9C 

9C 

Replace 2 to 3 wire converter module 9. 

— 

— 

IOC 

Remove wire lead from J16-19. Does engine crank? 

11C 

9C 

11C 

Replace preheat time delay module 16. 

— 

— 

12C 

Is selector switch on engine control in REMOTE position? 

13C 

— 

13C 

Does generator set start, run, and stop with selector 
switch on generator set? Return switch to remote 
position. 

15C 

14C 

14C 

Refer to the generator set operator’s manual and 
service manual. 

— 

— 

1.50 

Place selector switch S2 on control accessory panel 
to WITHOUT LOAD and test transfer switch SI to 

TEST. Does generator set start? 

18C 

16C 
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D 

OT fails to automatically retransfer load from 
generator set to normal line after normal power 
returns. Generator set continues to run. 

YES 

NO 

ID 

Is control panel disconnect plug properly 
inserted into receptacle? 

2D 

— 

2D 

Does automatic transfer switch have an exerciser 
clock. 

3D 

4D 

3D 

Is exerciser turned to an exerciser period? 

— 

4D 

4D 

Does OT have battery charging feature? 

5D 

6D 

5D 

Check battery charging fuse FI. Is fuse OK? 

6D 

— 

6D 

Is rated AC voltage present at transfer switch 
terminals? 

7D 

— 

7D 

Move actuator switch SI to down (open) position 
(some models require opening the control 
accessory panel for this procedure). Can you operate 
the transfer switch manually? 

. 

9D 

8D 

8D 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

9D 

Does OT have area protection equipment or a remote 
test switch connected to terminals TB1-4 and TB1-5? 

10D 

12D 

10D 

Jumper terminals TB1-4 and TB1-5. Does OT retransfer 
load to normal line at end of retransfer time delay, 
if any? 

11D 

12D 

11D 

Check area protection equipment or remote test switch 
for malfunction (circuit must be closed for 
retransfer). 

— 

— 

12D 

Is plug-in module 8 a transfer-retransfer time delay? 

13D 

14D 

13D 

Has module 8 completed its retransfer time delay to 
connect about 12 volts DC to relay K3 (if not sure, 
measure DC voltage from TB1-GND to TB4-18)? 

16D 

14D 

14D 

Does OT transfer load to normal line if module 8 is 
replaced by a bypass plug ? 

15D 

16D 

15D 

Replace transfer-retransfer time delay module 8. 

— 

— 

16D 

Does control accessory panel have a manual-automatic 
selector switch S3 and push to retransfer switch S4? 

17D 

18D 

17D 

Place manual-automatic selector switch S3 in AUTO 
position. Does automatic transfer switch retransfer 
load to line (at end of retransfer time delay 
if used)? 

_ 

18D 
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D 

(Continued) 

YES 

NO 

18D 

Is voltage from TB1-GND to TB3-11 about 12 volts DC? 

20D 

19D 

19D 

Replace voltage module 5. 

— 

— 

20D 

Does OT have overvoltage sensor modules 13, 14, and 15 
(only one in position 13 for single-phase OT)? 

21D 

28D 

21D 

Has overvoltage sensor relay K6 energized to open contacts 

K6 (1-7)? 

22D 

26D 

22D 

Record pick-up voltage dial settings with small pencil 
marks on voltage sensor modules 13, 14, and 15 
(only one in position 13 for single-phase). Turn 
pick-up voltage knobs to 140 volts or higher. Does the OT 
retransfer the load to the normal line after retransfer 
time delay, if any. 

23D 

24D 

23D 

Recheck the normal line voltage and output voltage 
of transformers T2, T4, and T5 for higher than normal 
readings. Make sure voltages sensors are set for 
for correct pick-up voltages. 



24D 

Remove one overvoltage sensor module from the 
control accessory panel. Does OT transfer load to 
normal line after retransfer time delay, if any? 

25D 

26D 

25D 

Three-Phase: Isolate malfunctioning voltage sensor 
by plugging each individual voltage sensor module into 
position 15 with bypass plugs in positions 13 and 14. 

_ 

— 


Single-Phase: Replace voltage sensor module in position 13. 

— 

— 

26D 

Jumper TB4-9 to TB4-7. Does OT transfer load to 
normal line after retransfer time delay, if any? 

27D 

28D 

27D 

Replace overvoltage line relay K6. 

— 

— 

28D 

Record the pick-up voltage dial settings with small 
pencil marks on voltage sensor modules 1, 2, and 3 
(only one in position 1 for single-phase). Turn pick-up 
voltage knobs to 90 or below. Does the OT 
retransfer the load to the normal line (after retransfer 
time delay if any)? 

29D 

30D 

29D 

Recheck the normal line voltage and output voltage 
of transformers T2, T4, and T5 for lower than normal 
readings. Make sure voltage sensors are set 
for correct pick-up voltages. 


. 
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D 

(Continued) 

YES 

NO 

-- 

30D 

Replace voltage sensor modules 1,2, and 3 with bypass 
modules or jumper TB1-GND to TB4-20. Does OT retransfer 
load to normal line after retransfer time delay, if any? 

31D 

32D 

31D 

Three-Phase: Isolate malfunctioning voltage sensor 
by plugging each individual voltage sensor module 
into position 3 with bypass plugs in positions 1 and 2. 

— 

— 


Single-Phase: Replace voltage sensor module in position 1. 

— 

— 

32D 

Did relay K3 pick up to close contacts K3 (6-9) and open K3 
(2-8) for control groups 10-15 or close contacts K3 (3-5) 
and open K3 (4-8) for control groups 20-25? 

6A 

33 D 

33D 

Measure K3 (A-B) voltage for control groups 10-15 or 

K3 (1-2) voltage for control groups 20-25. If it is 

9 volts DC or greater, the coil is probably open. Replace relay. 

— 

— 
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E 

OT delays transferrring load to line until 
generator set stops after normal power outage. 

YES 

NO 

IE 

Do relay contacts K3 (6-9) close for control groups 10-15 
or contacts K3 (3-5) close for control groups 20-25 as 
relay K3 picks up when the normal source voltage returns. 

2E 

3E 

2E 

Clean K3 contacts. Does this correct problem? 


3E 

3E 

Replace relay K3. 

— 

— 
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F 

Generator set starts during normal service. 

YES 

NO 

IF 

Is control panel disconnect plug properly inserted into receptacle? 

2F 

— 

2F 

Does automatic transfer switch have an exerciser clock? 

3F 

4F 

3F 

Is exerciser clock turned to the exercise period? 

— 

4F 

4F 

Record pick-up voltage dial settings with small pencil marks on 
voltage sensor modules 1, 2 and 3 (only one in position 1 for 
single-phase). Turn pick-up voltage knobs to 90 or 
below. Does generator set stop (after time delay)? After 
test, return knobs to original settings. 

5F 

6F 

5F 

Recheck the normal line voltage and output voltage of 
transformers T2, T4 and T5 for lower than normal readings. 

Make sure voltage sensors are set for correct pick-up 
voltage. 



6F 

Are modules 13, 14 and 15 overvoltage sensors (only 
one in position 13 for single-phase)? 

7F 

10F 

7F 

Record pick-up voltage dial settings with small pencil mark 
on voltage sensor modules. Turn pick-up voltage knobs to 

140 volts. Does generator set stop (after time delay)? 

After test, return knobs to original settings. 

8F 

9F 

8F 

Recheck the normal line voltage and output voltage of 
transformers T2, T4 and T5 for higher than normal 
readings. Make sure voltage sensors are set for 
correct pick-up voltage. 



9F 

Is relay contact K6 (1-7) closed and making good contact? 

10F 

— 

10F 

Is relay K3 energized, contacts K3 (1-7) open and contacts K3 
(6-9) closed properly for control groups 10-15, 
or contacts K3 (C/NC) open and contacts K3 (3-5) 
closed properly for control groups 20-25? 

12F 

11F 

11F 

Measure K3 (A-B) voltage for control groups 10-15, 
measure K3 (1-2) voltage for control groups 20-25. 

If 9 volts or more, the relay probably has an 
open coil. Replace relay. 



12F 

Remove start-stop time delay module 7 and replace with 
the bypass plug module. Does generator set stop? 

13F 

— 

13F 

Replace start-stop time delay module. 

1 

1 
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G 

Exerciser clock fails to start generator set. 

YES 

NO 

1G 

Does exerciser motor timer Ml operate? Voltage on 

Ml (1-2) should be approximately 120 VAC. 

2G 

5G 

2G 

Has overcrank condition occured (note overcrank lamp on 

OT-E models)? 

— 

3G 

3G 

Do contacts Ml (4-5) open and contacts Ml (3-5) close 
to put battery voltage on TB1-RMT terminal during exercise 
period? See instructions for exercise clock adjustments. 

1C 

4G 

4G 

Replace the microswitch on the exerciser clock or 
replace exerciser clock. 

— 

— 

5G 

Is fuse FI in control panel “blown”? 

; 

6G 

— 

6G 

Replace fuse FI. 


— 


H 

Battery Charger Malfunctions 

YES 

NO 

1H 

Does battery charger fail to charge? Charge ammeter shows 
zero current and battery discharges? 

6H 

2H 

2H 

Does battery charger charge at high rate and cause battery to 
lose electrolyte (look for bubbling)? 

4H 

3H 

3H 

Does charger supply current but battery fails to supply 
sufficient cranking power? 

5H 

— 

4H 

Lower charger float voltage a small amount. Measure 
specific gravity once a week and readjust float voltage 
until charger will hold recommended specific gravity 
without overcharging. Increase float voltage again if 
specific gravity drops below recommended value. 



5H 

Check battery under load to see if it might have a dead 
cell. Check specific gravity of battery electrolyte and 
increase float voltage a small amount (check specific gravity 
once per week and reset float voltage until charger 
will hold recommended specific gravity). 



6H 

Check fuse FI. Is fuse OK? 

7H 

— 

7H 

Does primary of transformer T1 have rated input on correct 
terminals to produce approximately 20 volts AC on T1 (XI-X2) 
or approximately 40 volts on T1 (X1-X3)? 

8H 

— 

8H 

Remove module 6 and measure AC voltage at J6 (15-21). Is 

this approximately 20 volts for OT-D orOT-Eand 40 volts for OT-C? 

9H 

— 

9H 

Replace battery charger module 6 with new module. 

— 

— 
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1 

Overcrank lamp lights while generator set is running. (OT-E Only) 

YES 

NO 

11 

Is generator output voltage near normal. 

21 

— 

21 

Does undervoltage sensor module 4 have correct setting so that 
relay K4 energizes? 

31 

— 

31 

Is there less than 2 volts DC present between TB3-18 and TB1-GND? 

81 

41 

41 

Is relay K4 energized and does OVERCRANK lamp go out 
if voltage sensor module 4 pick-up voltage knob is 
turned to minimum (counterclockwise)? 

51 

61 

51 

Is input voltage to transformer T3 connected to correct 
primary voltage tap to give nominal 40 volts AC 
on T3 (X1-X2)? 

61 

— 

61 

Is relay K4 energized and does OVERCRANK lamp go out 
if you replace voltage sensor module 4 with a bypass plug? 

71 

81 

71 

Replace voltage sensor module 4. 

— 

— 

81 

Replace 2 to 3 wire converter module. 

— 

— 


j 

Overcrank lamp lights without any engine cranking (OT-E Only) 

YES 

NO 

1J 

Has a power outage occurred? 

4J 

2J 

2J 

Is control accessory panel disconnect plug removed? 

3J 

— 

3J 

Connect the disconnect plug, move the selector switch 
on 2 to 3 wire converter module to NORMAL. (Lamp 
lights if power outage occurred with selector 
switch in STOP or HAND CRANK positions). 



4J 

For generator set operation, move the selector switch 
on 2 to 3 wire converter module to NORMAL. 

(Lamp lights if power outage occurred with selector switch 
in STOP or HAND CRANK positions.) 

_ 

_ 
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OTs WITH CONTROL PANEL GROUPS 16 


Find the problem below and proceed to the page indicated. Then answer the questions in the 
chart on that page either “YES” or “NO.” Refer to the number in the column and proceed to that 
step, etc. 


INDEX 



PROBLEM 

See Page 

A 

OT fails to connect load to emergency power source during test 
with load or during a normal power outage. 

74 

B 

OT fails to automatically retransfer load from emergency 
source to normal line after normal power returns. 

77 


Use of Bypass Plug or Extension Board Module — see page 90. 


For modular, solid-state control accessory panels, use any tin edge contact boards still in your stock for replacement only in Spec A 
OT transfer switches. After depleting the stock, use only boards with gold edge contacts for all OT transfer switches (any OT can use 
a board with a gold edge contact). 
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A 

OT fails to connect load to emergency power source 
during test with load or a normal power outage. 

YES 

NO 

1A 

Is emergency source near rated AC voltage? 

2A 


2A 

Has transfer time delay completed its timing cycle? 

3A 


3A 

Is transfer inhibit switch S2 closed? 

4A 

Iffe 

4A 

Is actuator switch SI in the up (closed) position? 

5A 

— 

5A 

Move actuator switch SI to down (open) position. Can 
you operate the transfer switch manually? (Move 
transfer switch back to original position if you 
were able to operate it.) 

7A 

6A 

6A 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

7A 

Is rated AC voltage present between terminals TB7-7 
and TB7-8? 

24A 

8A 

8A 

Close actuator switch SI (up position). Make sure 
disconnect plug is connected. Does transfer switch 
operate to close transfer switch to emergency side 
when voltage sensor module 4 pick-up voltage knob 
is turned to minimum (counterclockwise)? 

9A 

10A 

9A 

Is AC input voltage to transformer T3 connected to 
correct primary voltage tap to give nominal 40 volts 

AC on T3 (XI-X2)? 

10A 


10A 

Does transfer switch operate when voltage sensor 
module 4 is replaced by a bypass module or if K4 
terminal A is jumpered to ground? 

11A 

12A 

11A 

Replace voltage sensor module. 

— 

— 

12A 

Is plug-in module 8 a transfer-retransfer time delay? 

13A 

15A 

13A 

Does transfer switch operate if time delay module 8 is 
replaced by a transfer bypass plug or if K4 terminal B 
is jumpered to TB1-6? 

14A 

15A 

14A 

Replace module 8. 

— 

— 

15A 

Do terminals TB1-6 and TB1-7 have a transfer inhibit 
circuit? 

16A 

18A 

16A 

Does OT transfer load if you jumper TB1-6 to TB1-7? 

17A 

18A 

17A 

Check for malfunction in transfer inhibit circuit. 

— 

— 

18A 

Is voltage on K4 (A-B) about 24 volts DC? 

19A 

20A 
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A 

(Continued) 


NO 

19A 

Replace relay K4. 

— 

— 

20A 

Is voltage from TB1-GND to J5-15 about 24 VDC? 

22A 

21A 

21A 

Replace voltage module 5. 

— 

— 

22A 

Is there about 24 VDC between TB1-GND and TB3-20? 

24A 

23A 

23A 

If there is no output, replace suppression control A21. 

— 

— 

24A 

Does OT have an interposing relay K1? 

25A 

27A 

25A 

Is nominal AC voltage present between terminals 

TB31-2 and TB31-3? 

27A 

26A 

26A 

Replace interposing relay K1. 

— 

— 

27A 

Does OT have programmed transition time delay K9 (time 
delay K9 mounted on transfer switch base)? 

28A 

33A 

28A 

Does OT transfer load to generator set if you jumper 
programmed transition time delay K9 terminals 2 and 6, 

K9 terminals 1 and 5 for switched neutral transfer 
switch with two linear motors? 

29A 

30A 

29A 

Repair or replace time delay K9. 


— 

30A 

Does OT transfer switch have two linear actuator 
motors (one for switching neutral)? 

36A 

31A 

31A 

Remove AC power from OT automatic transfer switch. 

Remove the auxiliary switch cover from the left side of 
the transfer switch (leave wire leads connected). With 
the transfer switch closed to the normal side, is there 
continuity between the COMMON and NORMALLY 

CLOSED terminals of cutoff switch S6? 

39A 

32A 

32A 

Replace microswitch S6 and adjust new microswitch as 
described in the TRANSFER SWITCH section. 

— 

— 

33A 

Does OT transfer switch have two linear motors (one for 
switching neutral)? 

36A 

34A 

34A 

Remove AC power from the OT automatic transfer switch. 

Remove the auxiliary switch cover with actuator switch SI 
from the left side of the transfer switch (leave wire leads 
connected). With the transfer switch closed to the normal 
side, is there continuity between the COMMON and 

NORMALLY CLOSED terminals of cutoff switch S5? 

39A 

_1 

35A 
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A 

(Continued) 

YES 

NO 

35A 

Replace microswitch S5 and adjust new microswitch as 
described in TRANSFER SWITCH section. 

— 

— 

36A 

Remove AC power from OT automatic transfer switch. 

Remove the auxiliary switch covers (leave wire leads 
connected to actuator switch SI and circuit breakers 
on left auxiliary switch cover). 

Manually operate transfer switch to open normal-side 
power and neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of 
each normal-side auxiliary switch and continuity between 

COMMON and NORMALLY OPEN terminals of each 
emergency-side auxiliary switch. Are switches okay? 

37 A 

38A 

37 A 

Manually operate transfer switch to open the emergency- 
side power and neutral contacts and to close those on 
the normal side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of each 
emergency-side auxiliary contact and continuity between 
the COMMON and NORMALLY OPEN terminals of each 
normal-side auxiliary switch. Are switches okay? 

39A 

38A 

38A 

Replace defective microswitch and adjust as described 
in TRANSFER SWITCH section. 

— 

— 

39A 

Is there continuity across actuator switch SI 
terminals when switch is in up (closed) position? 

41A 

40A 

40A 

Replace actuator switch SI. 

— 

— 

41A 

Is there continuity across actuator circuit breaker 
(resistance should be near zero if OK)? 

43A 

42A 

42A 

Replace circuit breaker. 

— 

= 

43A 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the 
linear actuator if necessary. 

_ 

— 
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B 

OT fails to automatically retransfer load from 
emergency source to normal line after normal power 
returns. 

YES 

NO 

IB 

Is control panel disconnect plug properly inserted into 
receptacle? 

2B 

— 

2B 

Is rated AC voltage present at transfer switch terminals? 

3B 

— 

3B 

Move actuator switch SI to down (open) position (some 
models require opening the control accessory panel for 
this procedure). Can you operate the transfer switch 
manually? 

5B 

4B 

4B 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

5B 

Does OT have area protection equipment or a remote 
test switch connected to terminals TB1-4 and TB1-5? 

6B 

8B 

6B 

Jumper terminals TB1-4 and TB1-5. Does OT retransfer 
load to normal line at end of retransfer time delay, 
if any? 

7B 

8B 

7B 

Check area protection equipment or remote test switch 
for malfunction (circuit must be closed for retransfer). 

— 

— 

8B 

Is plug-in module 8 a transfer-retransfer time delay? 

9B 

12B 

9B 

Has module 8 completed its retransfer time delay to 
connect about 24 volts DC to relay K3 (if not sure, 
measure DC voltage from TB1-GND to TB4-18)? 

12B 

10B 

10B 

Does OT transfer load to normal line if module 8 is 
replaced by a bypass plug? 

11B 

12B 

11B 

Replace transfer-retransfer time delay module 8. 

— 

— 

12B 

Record the pick-up voltage dial settings with small 
pencil marks on voltage sensor modules 1, 2, and 3 
(only one in position 1 for single-phase). Turn pick-up 
voltage knobs to 90 or below. Does the OT retransfer 
the load to the normal line (after retransfer time delay 
if any)? 

13B 

14B 

13B 

j 

Recheck the normal line voltage and output voltage of 
transformers T2, T4, and T5 for lower than norma! 
readings. Make sure voltage sensors are set for correct 
pick-up voltages. 

__ 

i 

| 

| 

1 

Replace voltage sensor modules 1, 2 S and 3 with bypass 
modules or jumper TB1-GND to TB4-20. Does OT 
retransfer load to norma! line after retransfer time delay, 
if any? 

155 

1 

! 

! 

- j 

; 16B i 

! 


; Three-Phase* Isolate malfunctioning voltage sensor by 
! plugging eacn individual voltage sensor moo - 'm 
: pr*yt;on 3 bypass plugs in pos*t«o r - 1 : 

i . . - i. 

| 

jj | 

S i 

’ ! 

5 i 






B 


Did relay K3 pick up to close contacts K3 (6-9) and 
open K3 (2-8)? 

Measure K3 (A-B) voltage. Is voltage about 24 VDC? 
Replace relay K3. 

Is voltage from TB1-GND to TB3-11 about 24 VDC? 

Replace voltage module 5. 

Does OT have an interposing relay K1? 

Does OT have rated AC voltage between TB31-1 
and TB31-2? 


Replace interposing relay K1. 

Does OT have programmed transition time delay K9 
(located on transfer switch base)? 

Close actuator switch SI (up position). With the control 
panel disconnect plug connected, jumper time delay K9 
terminals 1 and 5, K9 terminals 2 and 6 for switched 
neutral transfer switch with two linear motors. Does 
transfer switch operate? 

WARNING \ High voltages are present within the 
control cabinet which might cause 
serious personal injury or death. Proceed with care! 

Repair or replace time delay K9. 

Does OT transfer switch have two linear actuator motors 
(one for switching neutral)? 

Remove AC power from the OT automatic transfer 
switch. Remove the auxiliary switch cover from the left 
side of the transfer switch (leave wire leads connected). 
With the transfer switch contacts open on the normal 
side, is there continuity between COMMON and 
NORMALLY CLOSED terminals of cutoff switch S2? 
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(Continued) 


Replace microswitch and adjust new microswitch as 
described in TRANSFER SWITCH section. 


YES 


NO 


Remove AC power from the OT automatic transfer 
switch. Remove the auxiliary switch covers (leave wire 
leads connected to actuator switch SI and circuit 
breaker(s) on large auxiliary switch cover). 


Manually operate transfer switch to open normal-side 
power and neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of 
each normal-side auxiliary switch and continuity 
between COMMON and NORMALLY OPEN terminals of 
each emergency-side auxiliary switch. Are switches 
okay? 


31B 


29B 


31B Manually operate the transfer switch to open the 

emergency-side power and neutral contacts and to 
close those on normal side. There should be continuity 
between the COMMON and NORMALLY CLOSED 
terminals of each emergency-side auxiliary switch and 
continuity between COMMON and NORMALLY OPEN 
terminals of each normal-side auxiliary switch. Are 
switches okay? 

32B Is there continuity across actuator switch SI terminals 
when the switch is in the closed (up) position? 


33B Replace actuator switch SI. 

34B Is there continuity across actuator circuit breaker 
terminals (resistance should be near zero if OK)? 


32B 29B 

34B 33B 


36 B 


35 B 


35B Replace circuit breaker. 

36B Measure the resistance of the linear actuator Ml 

windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the linear 
actuator if necessary. 
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OTs WITH CONTROL PANEL GROUPS 17 


Find the problem below and proceed to the page indicated. Then answer the questions in the 
chart on that page either “YES” or “NO.” Refer to the number in the column and proceed to that 
step, etc. 


INDEX 



PROBLEM 

See Page 

A 

OT fails to connect load to generator set #2 during either a test 
mode or from failure of generator set #1 scheduled for run. 

81 

m 

OT fails to connect load to generator set #1 during either a test 
mode or from failure of generator set #2 scheduled for run. 

84 

m 

OT fails to start generator set #2 during scheduled changeover 
from generator set #1. 

86 


OT fails to start generator set #1 during scheduled changeover 
from generator set #2. 

88 

H 

Battery charger malfunctions. 

71 


Use of Bypass Plug or Extension Board Module — see page 90. 


For modular, solid-state control accessory panels, use any tin edge contact boards still in your stock for replacement only in Spec A 
OT transfer switches. After depleting the stock, use only boards with gold edge contacts for all OT transfer switches (any OT can use 
a board with a gold edge contact). 
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A 

OT fails to connect load to generator set #2 during 
either a test mode or from failure of generator set #1 
, scheduled for run. 

YES 

NO 

1A 

Is generator output of generator set just started near 
rated AC voltage? 

2A 

— 

2A 

Has transfer time delay completed its timing cycle? 

3A 

— 

3A 

Is actuator switch SI in the up (closed) position? 

4A 

— 

4A 

If test switch is not in TEST position for a test mode, is it 
in center (closed) position? 

5A 

— 

5A 

Move actuator switch SI to down (open) position. Can 
you operate the transfer switch manually? (Move 
transfer switch back to original position if you were able 
to operate it.) 

7A 

6A 

6A 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

7A 

Is rated AC voltage present between terminals TB7-7 
and TB7-8? 

24A 

8A 

8A 

Close actuator switch SI (up position). Make sure 
disconnect plug is connected. Does transfer switch 
operate to close transfer switch to generator side when 
voltage sensor module pick-up voltage knob is turned to 
minimum (counterclockwise)? 

9A 

10A 

9A 

Is AC input voltage to transformer T3 connected to 
correct primary voltage tap to give nominal 40 volts AC 
on T3 (XI-X2)? 

10A 

— 

10A 

Does transfer switch operate when voltage sensor 
module 7 is replaced by a bypass module or if K6 
terminal A is jumpered to ground? 

11A 

12A 

11A 

Replace voltage sensor module. 

— 

— 

12A 

Does transfer switch operate if K6 terminal B is 
jumpered to TB3-14? 

19A 

13A 

13A 

Is voltage on K6 (A-B) above 9 volts DC? 

20A 

14A 

14A 

Is DC voltage from TB1-GND to TB1-B+ equal to rated 
battery terminal voltage? 

16A 

15A 

15A 

Check for poor connections, defective battery, etc. 

— 

— 

16A 

Is voltage from TB3-7 to TB3-14 greater than 9 
volts DC? 

18A 

17A 

17A 

Replace voltage module 5. 

— 

— 
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A 

(Continued) 

YES 

NO 

18A 

Is voltage from TB3-7 to K6-B greater than 9 volts DC? 

20A 

19A 

19A 

Replace module 8. 

— 

— 

20A 

Has relay K6 energized and are contacts K6 (4-7) closed 
properly? 

22A 

21A 

21A 

Replace relay K6. 

— 

— 

22A 

Are contacts K5 (2-8) closed to bring rated AC 
generator voltage down to TB6-8? Measure for rated AC 
voltage between TB7-7 and TB7-8. 

24A 

23A 

23A 

Replace relay K5. 

— 

— 

24A 

Does OT have an interposing relay K1? 

25A 

27A 

25A 

Is nominal AC voltage present between terminals TB31-2 
and TB31-3? 

27A 

26A 

26A 

Replace interposing relay K1. 

— 

— 

27A 

Does OT have programmed transition time delay K9 
(time delay K9 mounted on transfer switch base)? 

28A 

32A 

28A 

Does OT transfer load to generator set if you jumper 
programmed transition time delay K9 terminals 2 and 6, 

K9 terminals 1 and 5 for switched neutral transfer switch 
with two linear motors? 

29A 

30A 

29A 

Repair or replace time delay K9. 

— 

— 

30A 

Remove AC power from OT automatic transfer switch 
(stop generator sets and remove generator set starting 
batteries). Remove the auxiliary switch cover from the 
left side of the transfer switch (leave wire leads 
connected). With the transfer switch closed to the 
normal side, is there continuity between the COMMON 
and NORMALLY CLOSED terminals of cutoff switch S6? 

34A 

31A 

31A 

Replace microswitch S6 and adjust new microswitch as 
described in the TRANSFER SWITCH section. 

— 

— 

32A 

Remove AC power from the OT automatic transfer 
switch (stop generator sets and remove generator set 
starting batteries). Remove the auxiliary switch cover 
with actuator switch SI from the left side of the transfer 
switch (leave wire leads connected). With the transfer 
switch closed to the normal side, is there continuity 
between the COMMON and NORMALLY CLOSED 
terminals of cutoff switch S5? 

34A 

33A 

33A 

Replace microswitch S5 and adjust new microswitch as 
described in TRANSFER SWITCH section. 

— 

— 
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A 

(Continued) 

YES 

NO 

34A 

Is there continuity across actuator switch SI terminals 
when switch is in up (closed) position? 

36A 

35A 

35A 

Replace actuator switch SI. 

— 

— 

36A 

Is there continuity across actuator circuit breaker 
(resistance should be near zero if OK)? 

38A 

37 A 

37A 

Replace circuit breaker. 

— 

— 

38A 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the linear 
actuator if necessary. 

_ 

_ 
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! B 

1 

OT fails to connect load to generator set #1 during either a 
test mode or from failure of generator set #2 scheduled 
for run. 

YES 

NO 

IB 

Is control panel disconnect plug properly inserted into 
receptacle? 

2B 

— 

2B 

If test switch is not in test position for a test mode, is it 
in center position? 

3B 

— 

3B 

Is actuator switch SI in down (closed) position? 

4B 

— 

4B 

Is rated AC voltage present at transfer switch terminals 
for generator set #1 (normal) terminals? 

5B 

— 

5B 

Move actuator switch SI to down (open) position (some 
models require opening the control accessory panel for 
this procedure). Can you operate the transfer switch 
manually? 

7B 

6B 

6B 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

7B 

Has module 4 completed its retransfer time delay to 
connect about 12 volts DC to relay K5 (if not sure, 
measure DC voltage from TB1-GND to K5-B? 

10B 

8B 

8B 

Does OT transfer load to normal line if you jumper 

TBI-B+to K5-B? 

9B 

10B 

9B 

Replace transfer-retransfer time delay module 4. 

— 

— 

10B 

Record the pick-up voltage dial setting with small pencil 
mark on voltage sensor module 1. Turn pick-up voltage 
knob to 90 or below. Does the OT transfer load to 
generator set #1 (after retransfer time delay if any)? 

11B 

12B 

11B 

Recheck generator set #1 voltage and output voltage of 
transformer T2 for lower than normal readings. Make 
sure voltage sensor is set for correct pick-up voltages. 

_ 

_ 

12B 

Replace voltage sensor module 1 with bypass module or 
jumper TB1-GND to TB3-11. Does OT transfer load to 
generator set #1 after retransfer time delay? 

13B 

14B 

13B 

Replace voltage sensor module in position 1 
(single-phase). 

— 

— 

14B 

During test or failure of generator set #2, do K6 contacts 

3-9 close to connect power from generator set #1 to 
transformer T2 primary? (Relay K6 is de-energized 
during a test or if generator set #2 failed during its 
scheduled run.) 

16B 

15B 
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B 

(Continued) 

YES 

NO 

15B 

Replace relay K6. 

— 

— 

16B 

Does OT have rated AC voltage between TB31-1 and 

TB31-2? 

18B 

17B 

17B 

Replace interposing relay K1. 

— 

— 

18B 

Does OT have programmed transition time delay K9 
(located on transfer switch base)? 

19B 

21B 

19B 

Close actuator switch SI (up position). With the control 
panel disconnect plug connected, jumper time delay K9 
terminals 1 and 5. Does transfer switch operate? 

20B 

21B 

20B 

WARNING k volta 9 es are present within the 

serious personal Injury or death. Proceed with care! 

Repair or replace time delay K9. 



21B 

Remove AC power from the OT automatic transfer 
switch (stop generator sets and remove the generator 
set starting batteries). Remove the auxiliary switch cover 
from the left side of the transfer switch (leave wire leads 
connected). With the transfer switch contacts open on 
the normal side, is there continuity between COMMON 
and NORMALLY CLOSED terminals of cutoff switch S2? 

23B 

22B 

22B 

Replace microswitch and adjust new microswitch as 
described in TRANSFER SWITCH section. 

— 

— 

23B 

Is there continuity across actuator switch SI terminals 
when the switch is in the closed (up) position? 

25 B 

24B 

24B 

Replace actuator switch SI. 

— 

— 

25 B 

Is there continuity across actuator circuit breaker 
terminals (resistance should be near zero if OK)? 

27B 

26B 

26B 

Replace circuit breaker. 

— 

— 

27B 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the linear 
actuator if necessary. 

1---------------—- 

— 

— 
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c 

OT fails to start generator set #2 during scheduled 
changeover from generator set #1. 

YES 

NO 

1C 

Is the test transfer switch SI in the center (NORMAL) 
position? 

2C 

— 

2C 

Is time switch turned to correct day and time 
(ADJUSTMENTS section gives setting procedure)? 

3C 

— 

3C 

Is time switch Ml operating? Voltage on Ml (1-2) should 
be about 120 VAC. 

6C 

4C 

4C 

Is fuse FI on control panel “blown?” 

5C 

6C 

5C 

Replace fuse FI with same size and rating fuse. 

— 

— 

6C 

Do Ml contacts (4-5) open and Ml contacts (3-5) close 
if set to correct time? 

8C 

7C 

7C 

Replace microswitch on time switch or replace time 
switch assembly. 

— 

— 

8C 

Has overcrank condition occurred (note generator 
failure lamp)? 

— 

9C 

9C 

For two-wire starting, operation selector switches on 
generator sets are set at REMOTE. For three-wire 
starting, operation selector switches on OT control 
modules 5 and 11 are set at NORMAL. Are switches 
set correctly? 

10C 


IOC 

Does the generator set have a two-wire start control (for 

Onan liquid-cooled generator sets)? 

lie 

12C 

11C 

Can you start generator set #2 with the operation 
selector switch on the generator set? (Move switch back 
to original position after test.) 

14C 

13C 

12C 

For a generator set with three-wire starting, move the 
operation selector switch on the OT to HAND CRANK. 

Can you start generator set at the engine control? 

(Move switch back to original position after test.) 

15C 

13C 

13C 

See the generator set operator’s manual and service 
manual. 

— 

— 

14C 

Jumper TB1-B+ to TB1-RMT for generator set #2 (two- 
wire start). Does generator set start? 

17C 

16C 

15C 

Jumper TB1-GND to TB1-3 for generator set #2 (three- 
wire start). Does generator set start? 

17C 

16C 

16C 

Check all wiring and switches between TB1 in OT and 
remote terminal block in generator set for an open. 

— 

— 
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c 

(Continued) 


NO 

17C 

Is voltage between TB1-GND and TB3-14 about 

12 VDC?. 

19C 

18C 

18C 

Replace voltage module A10. 

— 

— 

19C 

Has relay K7 energized to connect B+ to start-stop time 
delay module 9 (voltage between TB1-GND and TB4-5 
should be about 12 VDC for this test)? 

21C 

20C 

20C 

Replace relay K7. 

— 

— 

21C 

Replace start-stop time delay module 9 with a bypass 
plug, or jumper TB3-12 to relay K2-B. Does generator 
set #2 start? 

22C 

23C 

22C 

Replace start-stop time delay module 9. 

— 

— 

23C 

Does the generator set have two-wire starting (for Onan 
liquid-cooled generator sets)? 

24C 

25C 

24C 

Do relay contacts K2 (6-9) close to connect B+ to 

TB1-RMT for generator set #2? 

16C 

26C 

25C 

Do relay contacts K2 (4-7) close to connect B+ to two to 
three wire converter module 11 terminal 10? 

27C 

26C 

26C 

Replace relay K2. 

— 

— 

27C 

Check wire between module 11 terminal 4 and TB1-3 for 
generator set #2. If okay, replace two to three wire 
converter module 11. 

— 

— 
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D 

OT fails to start generator set #1 during scheduled 
changeover from generator set #2. 

YES 

NO 

ID 

Is the test transfer switch SI in the center (NORMAL) 
position? 

2D 

— 

2D 

Is time switch turned to correct day and time 
(ADJUSTMENTS section gives setting procedure)? 

3D 

— 

3D 

Is time switch operating? Voltage on Ml (1-2) should be 
about 120 VAC. 

6D 

4D 

4D 

Is fuse FI on control panel “blown?” 

5D 

6D 

5D 

Replace fuse FI with same size and rating fuse. 

— 

— 

6D 

Do Ml contacts (3-5) open and contacts (4-5) close? 

8D 

7D 

7D 

Replace microswitch on time switch or replace time 
switch assembly. 

— 

— 

8D 

Has overcrank condition occurred? 

— 

9D 

9D 

For two-wire starting, operation selector switches on 
generator sets are set at REMOTE. For three-wire 
starting, operation selector switches on OT control 
modules 5 and 11 are set at NORMAL. Are switches 
set correctly? 

10D 


10D 

Does the generator set have a two-wire start control (for 

Onan liquid-cooled generator sets)? 

11D 

12D 

11D 

Can you start generator set #1 with the operation 
selector switch on the generator set? (Move switch back 
to original position after test.) 

14D 

13D 

12D 

For a generator set with three-wire starting, move the 
operation selector switch on the OT to HAND CRANK. 

Can you start generator set at the engine control? 

(Move switch back to original position after test.) 

15D 

13D 

13D 

See the generator set operator’s manual and service 
manual. 

— 

— 

14D 

Jumper TB1-B+ to TB1-RMT for generator set #1 (two- 
wire start). Does generator set start? 

17D 

16D 

15D 

Jumper TB1-GND to TB1-3 for generator set #1 (three- 
wire start). Does generator set start? 

17D 

16D 

16D 

Check all wiring and switches between TB1 in OT and 
remote terminal block in generator set for an open. 

— 

— 

17D 

Is voltage between TB1-GND and TB3-14 about 

12 VDC? 

19D 

18D 
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D 

(Continued) 

YES 

NO 

18D 

Replace voltage module A10. 

— 

— 

19D 

Replace start-stop time delay module 3 with a bypass 
plug, or jumper TB3-12 to relay K3-B. Does generator 
set #1 start? 

20D 

21D 

20D 

Replace start-stop time delay module 3. 

— 

— 

21D 

Does the generator set have two-wire starting (for Onan 
liquid-cooled generator sets)? 

22D 

23D 

22D 

Do relay contacts K3 (6-9) close to connect B+ to 

TB1-RMT for generator set #1? 

16D 

24D 

23D 

Do relay contacts K3 (4-7) close to connect B+ to two to 
three wire converter module 5 terminal 10? 

25 D 

24D 

24D 

Replace relay K3. 

— 

— 

25D 

Check wire between module 5 terminal 4 and TB1-3 for 
generator set #1. If okay, replace two to three wire 
converter module 5. 

— 

— 
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USE OF BYPASS PLUG OR EXTENSION 
BOARD MODULE 

A bypass module can bypass the operation of the 
voltage sensors, start-stop time delay, transfer time 
delay or retransfer time delay. The extension board 
module extends the voltage sensor or time delay out 
from the control accessory panel to expose printed 
circuit components for troubleshooting, testing, etc. 
Follow these instructions for the particular module. 

Extension Board Module 

1. Open cabinet door of automatic transfer switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control). Tag selector switch. 

3. Remove the twist-lock disconnect plug. 

4. Open the control accessory panel. 

5. Remove the plug-in module. 

6. Note position and remove keying plug(s) from the 
printed circuit board receptacle by sliding the 
plug(s) to the right. 

7. Insert extension board module into receptacle. 

8. Insert module removed in Step 5 into the back of 
the extension module (Figure 39). 


9. Close control accessory panel and reconnect dis¬ 
connect plug. 

w arming i Module extended from extension 
board Is now energized and can 
cause serious personal injury or death. Proceed 
with care! 

10. Perform module adjustments or tests using appro¬ 
priate instructions. 

11. When the tests, etc. are completed, remove twist- 
lock disconnect plug and open control accessory 
panel. 

12. Remove both modules from the control accessory 
panel. 

13. Reinsert keying plug(s) removed in Step 6, into 
printed circuit board receptacle. 

14. Plug in module removed in Step 5 or install new 
module, if required, into control accessory panel. 

15. Close control accessory panel and connect dis¬ 
connect plug. 

16. Move the operation selector switch to REMOTE on 
engine control for two-wire starting with OT-C or 
OT-D control, or move operation selector switch in 
OT-E cabinet to NORMAL for three-wire starting, 
whichever applies. 

17. Close cabinet door. 



FIGURE 39. EXTENSION BOARD MODULE IN CONTROL ACCESSORY PANEL 
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Voltage Sensor, Transfer-Retransfer 
Time Delay Bypass Plug 

Use a 300-1675 bypass plug module for begin Spec B 
automatic transfer switches, a 300-0927 bypass plug 
module for Spec A automatic transfer switches. Do not 
use this bypass module for start-stop time delay module 
7, but rather use a start-stop bypass plug module. 

1. Open cabinet door of automatic transfer switch. 

2. Move the operation selector switch to STOP on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control. Tag selector switch. 

3. Remove the twist-lock disconnect plug. 

4. Open the control accessory panel. 

5. Remove the module to be bypassed. 

6. Slide the keying plug(s) to the right and pull out 
from the printed circuit board receptacle. Note 
position of the keying plug(s) when removing. 

7. Close the control accessory panel. 

8. Spec A only: Set switches SI and S2 on the bypass 
module 300-0927 to the correct position (instruc¬ 
tions on bypass module printed circuit board) for 
the particular bypass and insert the module. See 
Figure 40. 



FIGURE 40. BYPASS PLUG MODULE 


9. Connect the disconnect plug, reposition the opera¬ 
tion selector switch and check operation of the 
automatic transfer switch. 


If the 1/4 ampere fuse on the bypass plug burns out, check and 
correct switch positions, then replace the fuse before inserting 
the bypass module again. 

10. Move the operation selector switch to STOP after 
test is finished. 

11. Remove disconnect plug and open control acces¬ 
sory panel. 

12. Take out bypass plug module and reinstall keying 
plug(s) removed in Step 6. 

13. Reinstall module from Step 5 or install new module, 
if required. 

14. Close control accessory panel and connect the 
disconnect plug. 

15. Move the operation selector switch to REMOTE on 
engine control for two-wire starting with OT-C or 
OT-D control, or move operation selector switch in 
OT-E cabinet to NORMAL for three-wire starting, 
whichever applies. 

16. Close the cabinet door. 

Start-Stop Bypass Plug Module 

Use this bypass plug module in place of the start-stop 
time delay module in position 7 of the control accessory 
panel. Use a 300-1648 bypass plug module for begin 
Spec B automatic transfer switches, a 300-1177 bypass 
plug module for Spec A automatic transfer switches. 

You do not have to remove the keying plugs from the printed circuit 
board receptacle when using these bypass plug modules. 

1. Open cabinet door of automatic transfer switch. 

2. Move the operation selector switch to STOP (on 
engine control for two-wire starting with OT-C or 
OT-D control, or in cabinet for three-wire starting 
with OT-E control). Tag selector switch. 

3. Remove start-stop time delay module 7. 

4. Insert the bypass plug module into position 7. 

5. Reposition the operation selector switch and 
check operation of the automatic transfer switch. 

6. Move the operation selector switch to “STOP” after 
the test is finished. 

7. Remove the start-stop bypass plug module. 

8. Reinstall module from Step 3 or install new module, 
if required. 

9. Move the operation selector switch to REMOTE on 
engine control for two-wire starting with OT-C or 
OT-D control or move operation selector switch in 
OT-E cabinet to NORMAL for three-wire starting, 
whichever applies. 

10. Close cabinet door. 
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OTs WITH CONTROL PANEL GROUPS 51 THROUGH 55 


Find the problem below and proceed to the page indicated. Then answer the questions in the 
chart on that page either “YES” or “NO.” Refer to the number in the column and proceed to that 
step, etc. 


INDEX 



PROBLEM 

See Page 

A 

Automatic transfer switch fails to immediately connect load to line when 
qenerator set is not running. 

9 3 

B 

Automatic transfer switch fails to connect load to generator set when 
set runs durinq test with load or during a normal power outage. 

9 5 

C 

Automatic transfer switch fails to start generator set during a 
power outaqe. 

9 8 

D 

Automatic transfer switch fails to automatically retransfer load from 
generator set to line after normal power returns. Generator set 
continues to run. 

1 0 0 

E 

Automatic transfer switch delays transferring load to line until generator 
set stops after a power outage. 

1 0 1 

F 

Generator set starts during normal power service. 

1 0 2 

G 

Exerciser clock does not start generator set. 

1 0 3 

H 

Overcrank lamp does not light on overcrank condition (OT-E only) 

1 0 4 
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A 

OT fails to immediately connect load to line when 
generator set is not operating. 

YES 

NO 

1A 

Is normal line energized and delivering rated voltage to 
the line terminals of the transfer switch? 

2A 

— 

2A 

Is the control panel disconnect plug properly inserted 
into receptacle? 

3A 

— 

3A 

Is actuator switch SI on transfer switch assembly in the 
up (closed) position? 

4A 

— 

4A 

Move actuator switch to down (open) position. Can you 
operate the transfer switch manually? (Move transfer 
switch back to original position if you were able to 
operate it.) 

6A 

5A 

5A 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

6A 

Does OT have an interposing relay K1? 

7A 

12A 

7A 

Does OT have rated AC voltage between TB31-1 and 

TB31-2? 

9A 

8A 

8A 

Replace interposing relay K1. 

— 

— 

9A 

Are contacts K3 (5-6), K3 (3-4) for a 480 or 600-volt system, 
closed and making good contact? 

11A 

10A 

10A 

Replace relay K3. 

— 

— 

11A 

Does OT have programmed transition time delay K9 
(located on transfer switch base). 

12A 

14A 

12A 

Close actuator switch SI (up position). With the control 
panel disconnect plug connected, jumper time delay K9 
terminals 1 and 5, K9 terminals 2 and 6 for a switched 
neutral transfer switch with two linear actuator motors. 

Does transfer switch operate? 

13A 

14A 

13A 

WARNING i volta 9 es are present within the 

serious personal Injury or death. Proceed with care! 

Repair or replace time delay K9. 



14A 

Does OT transfer switch have two linear actuator motors 
(one for switching neutral)? 

17A 

15A 

15A 

Remove AC power from the OT automatic transfer 
switch and remove the generator set starting battery. 

Remove the auxiliary switch cover from the left side of 
the transfer switch (leave wire leads connected). With 
the transfer switch contacts open on the normal side, is 
there continuity between COMMON and NORMALLY 

CLOSED terminals of cutoff switch S2? 

19A 

16A 
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A 

(Continued) 

KTflSI 

NO 

16A 

Replace microswitch and adjust new microswitch as 
described in TRANSFER SWITCH section. 

— 

— 

17A 

Remove AC power from the OT automatic transfer 
switch and remove the generator set starting battery. 

Remove the auxiliary switch covers (leave wire leads 
connected to actuator switch SI and circuit breaker(s) 
on large auxiliary switch cover). 




Manually operate transfer switch to open normal-side 
power and neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of 
each normal-side auxiliary switch and continuity 
between COMMON and NORMALLY OPEN terminals of 
each emergency-side auxiliary switch. Are switches 
okay? 

18A 

16A 

18A 

Manually operate the transfer switch to open the 
emergency-side power and neutral contacts and to 
close those on normal side. There should be continuity 
between the COMMON and NORMALLY CLOSED 
terminals of each emergency-side auxiliary switch and 
continuity between COMMON and NORMALLY OPEN 
terminal of each normal-side auxiliary switch. Are 
switches okay? 

19A 

16A 

19A 

Is there continuity across actuator switch SI terminals 
when the switch is in the closed (up) position? 

21A 

20A 

20A 

Replace actuator switch SI. 

— 

— 

21A 

Is there continuity across actuator circuit breaker 
terminal (Resistance should be near zero if OK)? 

23A 

22A 

22A 

Replace circuit breaker. 

— 

I 

23A 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the linear 
actuator if necessary. 

_ 



94 






B 

OT fails to connect load to generator set when set runs 
during test with load or a normal power outage. 

YES 

NO 

IB 

Is generator output near rated voltage? 

2B 

— 

2B 

Is actuator switch SI in the up (closed) position? (Some 
models require removing disconnect plug and opening 
control panel to see switch SI). 

4B 

3B 

3B 

Move actuator switch SI to up position. 

— 

— 

4B 

Move actuator switch SI to down (open) position. Can 
you operate the transfer switch manually? 

6B 

5B 

5B 

See the TRANSFER SWITCH section for maintenance 
and repair information. 

— 

— 

6B 

Does OT have a transfer time delay K13? 

7B 

10B 

7B 

Is time delay completed? 

8B 

— 

8B 

Remove disconnect plug and open control accessory 
panel. Using great care against shock hazard and 
personal injury, connect the disconnect plug back into 
the receptacle with the control panel open. Does 
transfer switch operate if terminal K13-1 is jumpered to 

K13-5 (jumper K13-1 to K13-2 for 480-volt or 600-volt 
system)? 

9B 

10B 

9B 

—warning k Hl 9 h voltages are present within the 

serious personal Injury or death. Proceed with care! 

Repair or replace transfer time delay K13. 



10B 

Is transfer inhibit circuit connected to terminals 

TB6-11 and -12? 

11B 

13B 

11B 

Does transfer switch operate if TB6-11 is jumpered 
to TB6-12? 

12B 

13B 

12B 

Check for malfunction in inhibit circuit. 

— 

— 

13B 

Does OT have voltage sensor modification? 

14B 

16B 

14B 

Does OT operate if terminal TB-6 is jumpered 
to TB6-1 1 ? 

15B 

16B 

15B 

Check setting of voltage sensor(s). If OK, replace 
module with bypass plug to determine which voltage 
sensor, if more than one, is faulty. 

— 

— 

16B 

Are relay contacts K4 (3-4) closed and making 


17B 


good contact? 

18B 

17B 

Replace relay K4. 

— 

— 
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Are relay contacts K3 (1-3), or K3 (5-6) for 480- or 
600-volt OT, closed and making good contact? 

Replace relay K3. 

Does OT have an interposing relay K1? 

Is nominal AC voltage present between terminals 
TB31-2 and TB31-3? 

Replace interposing relay K1. 

Does OT have programmed transition time delay K9 
(time delay K9 mounted on transfer switch base)? 

Does OT transfer load to generator set if you jumper 
programmed transition time delay K9 terminals 2 and 6, 
K9 terminals 1 and 5 for switched neutral transfer switch 
with two linear motors? 

Repair or replace time delay K9. 

Does OT transfer switch have two linear actuator motors 
(one for switching neutral)? 

Remove AC power from OT automatic transfer switch 
and remove generator set starting battery. Remove the 
auxiliary switch cover from the left side of the transfer 
switch (leave wire leads connected). With the transfer 
switch closed to the normal side, is there continuity 
between the COMMON and NORMALLY CLOSED 
terminals of cutoff switch S6? 

Replace microswitch S6 and adjust new microswitch as 
described in the TRANSFER SWITCH section. 

Does OT transfer switch have two linear motors (one for 
switching neutral)? 

Remove AC power from the OT automatic transfer 
switch and remove generator set starting battery. 

Remove the auxiliary switch cover with actuator switch 
SI from the side of the transfer switch (leave wire leads 
connected). With the transfer switch closed to the 
normal side, is there continuity between the COMMON 
and NORMALLY CLOSED terminals to cutoff switch S5? 

Replace microswitch S5 and adjust new microswitch as 
described in TRANSFER SWITCH section. 
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(Continued) 

msm 

Remove AC power from the OT automatic transfer 
switch and remove generator set starting battery. 

Remove the auxiliary switch covers (leave wire leads 
connected to actuator switch SI and circuit breakers on 
left auxiliary switch cover). 


Manually operate transfer switch to open normal-side 
power and neutral contacts and to close those on 
emergency side. There should be continuity between 
the COMMON and NORMALLY CLOSED terminals of 
each normal-side auxiliary switch and continuity 
between COMMON and NORMALLY OPEN terminals of 
each emergency-side auxiliary switch. Are switches 
okay? 

33B 

Manually operate transfer switch to open the 
emergency-side power and neutral contacts and to 
close those on the normal side. There should be 
continuity between the COMMON and NORMALLY 

CLOSED terminals of each emergency-side auxiliary 
contact and continuity between the COMMON and 

NORMALLY OPEN terminals of each normal-side 
auxiliary switch. Are switches okay? 

35B 

Replace defective microswitch and adjust as described 
in TRANSFER SWITCH section. 

— 

Is there continuity across actuator switch SI terminals 
when switch is in up (closed) position? 

37B 

Replace actuator switch SI. 

— 

Is there continuity across actuator circuit breaker 
terminals (resistance should be near zero if OK)? 

39B 

Replace circuit breaker. 

— 

Measure the resistance of the linear actuator Ml 
windings. Table 2 of the TRANSFER SWITCH section 
lists the correct winding resistances. Replace the linear 
actuator if necessary. 

_ 
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C 1 OT fails to start generator set during a power outage. 

OT-C AND OT-D (Two-Wire Start) 

1C Place automatic transfer switch selector switch S2 to 
TEST. Does generator set start? 


YES 


6C 


2C 

3C 


4C 


5C 

6C 

7C 

8C 


Is selector switch on engine control in REMOTE 
position? 

Does generator set start, run and stop with switch 
located on engine control? Return switch to remote 
position. 

Jumper TB1-B+ to TB1-RMT. Check to ensure that 
voltage from GND to TB1-RMT is equal to battery rated 
voltage. Does engine crank? 

Check circuit from TB1-B+ through OT switch S2 (1-2) 
to TB-RMT for loose connections or open circuit. 

Does OT have a start time delay K7? 

Has time delay K7 completed its delay? 

Does generator set start if terminal K7-1 is jumpered to 
K7-5? 


9C 


Replace relay K7. 


3C 


4C 


5C 

7C 

8C 

9C 


OT-E (Three-Wire Start) 

1C Place automatic transfer switch selector switch S2 to 
TEST. Does generator set start? 

2C Has an engine overcrank occurred? Check overcrank 
button on OT control accessory panel. 


3C 


See generator set manual. 


4C 


Jumper terminal K5-1 to K5-2. Does generator set start 
and run? 


12C 

3C 


5C 


5C 

6C 

7C 

8C 

9C 

IOC 

11C 

12C 


Replace cranking limiter assembly. 

Does OT have a preheat time delay for a diesel 
generator set? 

Has preheat time delay completed its delay? 

Does generator set start and run if terminal TB1-H is 
jumpered to TB1-3? 

Check preheat time delay circuit for an open and 
replace time delay if necessary. 

Jumper contacts K4 (1-2). Does engine crank? 

Replace relay K4. 

Move selector switch back to NORMAL. Does OT have 
automatic exercise clock? 


1C 

8C 

9C 

11C 

13C 
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OT fails to automatically retransfer load from generator 
set to line after normal power returns. Generator set 

continues to run. YES 


ID Is control panel disconnect plug inserted completely 

into receptacle? 2D 

2D Is test transfer switch SI in closed (NORMAL) 

position? 3D 

3D Is rated AC voltage present at transfer switch line 

terminals? 4D 

4D Is actuator switch SI on transfer switch in up (closed) 
position? (Some models require opening control panel 

to see SI). 5D 

5D Move actuator switch SI to down (closed) position. Can 
you operate the transfer switch manually? (Move 
transfer switch back to original position if you were able 

to operate it.) 7D 


6D See the TRANSFER SWITCH section for maintenance 

and repair information. — 

7D Does automatic transfer switch have area protection 

equipment or remote test switch connected to terminals 

TB1-4 and TB1-5? 8D 

8D Jumper terminals TB1-4 to TB1-5. Does automatic 

transfer switch retransfer load to line at end of retransfer 

time delay, if used? 9D 

9D Check area protection equipment or remote test switch 

for malfunction (circuit must be closed for retransfer). — 

10D Is automatic transfer switch a 3-phase OT? 11D 

11D Is rated AC voltage (nominal 220 with 480- or 600-volt 

system) present between terminals K10-6 and K10-8? 13D 

12D Replace phase protection relay K6. — 

13D Does OT have a retransfer time delay relay K10? 14D 

14D Has motor timer completed time delay period? Time 

delay expired if AC voltage is present between terminals 

K10-6 and K10-7. 6A 

15D Replace motor timer if it is stalled (does not time out). — 




E 


OT delays transferring load to line until generator set 
stops after a power outage. 


YES 


NO 


IE 

Does OT have a retransfer time delay K10? 

2E 

5E 

2E 

Has time delay completed delay period? Time delay 
expired if AC voltage present between terminals K10-6 
and K10-7 (with generator set running—K4 energized). 

3E 

— 

3E 

Does transfer switch retransfer load to line if terminal 

K10-8 is jumpered to K10-7? 

4E 

5E 

4E 

Repair or replace retransfer time delay K10. 


— 

5E 

Do relay contacts K3 (5-6), contacts K3 (3-4) for 480- or 

600-V system, close when the normal source voltage 
returns? 

6E 

7E 

6E 

Clean K3 contacts. Does this correct problem? 

— 

7E 

7E 

Replace relay K3. 

— 

— 







F 

Generator set starts during normal power service. 

YES 

NO 

IF 

Is operation selector switch SI positioned at NORMAL? 

2F 

— 

2F 

Is control panel disconnect plug inserted completely 
into receptacle? 

3F 

— 

3F 

Does automatic transfer switch have an exerciser clock? 

4F 

5F 

4F 

Is exerciser clock turned to exercise period? 

— 

5F 

5F 

Is rated AC voltage present at transfer switch 
terminals? 

6F 

— 

6F 

Does OT have voltage sensor modification? 

7F 

9F 

7F 

Record pick-up voltage dial settings with small pencil 
marks on the modules. Turn the pick-up voltage knobs 
to 90 or below. Does generator set stop (after time delay 
if applicable)? After test, return knobs to original 
settings. 

8F 

9F 

8F 

Recheck the normal line voltage and output voltage of 
transformer or voltage sensor modification for lower 
than normal readings. Make sure voltage sensors are set 
for correct pick-up voltage. 



9F 

Is automatic transfer switch a 3-phase OT? 

10F 

12F 

10F 

Is phase protection relay K6 energized and the contacts 

K6 (3-5) closed and making good contact? 

12F 

11F 

11F 

Replace phase protection relay K6. 

— 

— 

12F 

Does OT have a start time delay K7? 

13F 

14F 

13F 

Measure for rated AC voltage (nominal 220 with 480- or 

600-volt system) from terminal K7-L1 to K7-L2. If 
present, repair or replace start time delay relay K7. 

— 

— 

14F 

Is start-stop relay K7 energized and are contacts K7 
(1-5) open? 

— 

15F 

15F 

Replace start-stop relay K7. 

— 

— 
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G 

Exerciser clock does not start generator set. 

YES 

NO 

1G 

Does exerciser motor timer Ml operate? 

2G 

15G 

2G 

Is operation selector switch S2 at NORMAL? 

3G 

— 

3G 

Has overcrank condition occurred? 

— 

4G 

4G 

Does generator set have two-wire starting with OT-C or OT-D? 

5G 

6G 

5G 

Are contacts Ml (3-5) closed and making good contact to 
put battery voltage on TB1-RMT terminal during exercise 
period? See instructions for exercise clock adjustments. 


16G 

6G 

Are contacts Ml (4-5) open and Ml (3-5) closed during exercise 
period? See instructions for exercise clock adjustments. 

7G 

16G 

7G 

Jumper terminal K5-1 to K5-2. Does generator set start 
and run? 

8G 

9G 

8G 

Replace cranking limiter assembly. 

— 

— 

9G 

Does OT have a preheat time delay for a diesel 
generator set? 

10G 

13G 

10G 

Has preheat time delay completed its delay? 

11G 

— 

11G 

Does generator set start and run if terminal TB1-H is 
jumpered to TB1-3? 

12G 

13G 

12G 

Check preheat time delay circuit for an open and replace time delay 
if necessary. 

— 


13G 

Jumper contacts K4 (1-2). Does engine crank? 

14G 

— 

14G 

Replace relay K4. 

— 

— 

15G 

Replace the exerciser clock. 

— 

— 

16G 

Replace the microswitch on the exerciser clock or replace 
exerciser clock. 

— 

— 
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H 

: Overcrank lamp does not light on overcrank 

condition (OT-E Only) _ 

YES 

NO 

1H 

Has overcrank reset button popped out on control 
accessory panel? 

2H 

— 

2H 

Is battery voltage present between terminals 

TB6-1 and TB6-9? 

3H 

4H 

3H 

Check wire connections at OVERCRANK lamp. 

Replace lamp if burned out. 

— 

— 

4H 

Check cranking limiter K5 and replace if necessary. 

— 

— 
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